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Specificixtion of the Patent granted to Jobk Babtok, 

<>/* Tuf ton- street, Westminster^ in the County of Middle^ 
Mex, Engineer ; for various Imprfivementt m tke Con^ 
iiructim and JppHcatiou of Steam^Mt^n^ 

Dated November 1, 1^13* 

With a Plate. ' ' * ' ' / 

O all to whom these presents shall come, &c. 
Now KNOW YE, that in compliaoce with the said pro^ 
vIbo, I tbe said Joba Barloa da herebj dedaie iM Itia 
applieatitfof of ny said impvoireiiitiitt m m fellDirt 
The principle of my patent is in saving the heat of 
£res which is geoeraUy suiSored to escape uaakss^ 
niae steam ; for wbteb parpose I eipp^j |ioifeiaf ac cMier 
propdr irtoels ootHainiog water, ia llie ti»ott sailaUe- aod 
conveoieot place, where the heat can act oo with power; 
which steamy wfaea raised^ tbe most readjr^ asetbod »aK 
•be taken to conoeci wilh tbe steam-engiae'beilerv Tbe 
high pressure I prefer, as with that I gain another great 
advantage by the steam ; after it has done its work ia t^e 
^agioe^.aod tias- passed ibe eockf I .discbarga h fOt vaiaeh 
' Vol. XL1V.~Sbcond Sbribs. B baiiag 
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having false bottomi ancl sideti by pipes or other me- 
thods, being properly secured from the atmosphere by 

close covers and casing, with which I can dry or heat 
maoy thiogs io less time» aad witli less e.xpen&e and dan* 
ger, than by the loimediate applicattoa of fire to the 
vessel. 

I fix a boiler which may have a Hue through it to take 
the flame aod heat from the cupola to raise steam (which 
is done quick with the bkst which is necessary to melt 
the iron) ; to this I connect another boiler as clo^e as \ 
conveniently cao, to which the cylinder aod other work- ' 
ing parts of the engine is connecled, with a force-pomp 
to supply water as it will waste by evaporation. ' 

Furnaces, forges, ovens, kilns, glass-houses, and almost 
aii great heats^may be advantageously employed to raise 
ateam for drying or faeatingy or to work steam*engineS| 
and afterwards will go further for drying, boiling, heau 
iog^ Uq* if properly appliedi than any way the same fuel 
can be used. The principal businesses I know of, in 
which steam can be advantageously em ployed, is malt* 

siers, dyers, distillers, brewers, sugar-houses, sugar-pl;in- 
tationst hop-drying, salt-works, tallow-toelters, powder- 
-drying/ or any inflkmmatory business where drying or 
-boiling M required ; or it Is particularly well adapted for 
warming manufactories, drying-houses, hot-houses, or any 
houses or buikliogs whatever^ for which it can beappHed, 
as theie is no fear of fire or explosion* The chief advan- 
tage under my patent b doing two or three works by the 
Jaeat originating from one fire. By this CKplanatioOi^the 
]|eneral outlines and various applications of my patent 
nsay be understood, and applied by any intelligent en- 
gineer, with the assistance of a practical workman un- 
derstanding the business to which it is applied. I claim . 
eoae improvement in the steam^ginci^I use the cock 

for . 
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for rsTersiog the steam with two side* eot out, bj mknok 
I can reverse the iteam by tarniog ibe oock abent oacv 

sixih roandi so the steam on the piston is changed much 
quicker. I likewise use the piston very short, aod I have 
holes. cast or drilled nearly through the pistoa- botwean 
the screws which tighten the cap, to put in tallow whan 
I pack the engine ; this tallow escapes by small holes \ 
drilled horizontally into the holes whele the tallow is, so 
it Iceeps the packing greasy, and will wear much Jonger, 
and work much belter, than the common- way. 

The method I use for raising steam from gentlemen's 
fires is, to have a hollow tube pass through tbe-fire^ in 
which water is always supplied by the engine or other 
boiler, to which it must be connected in a proper man- 
ner, so as to be removed at pleasure ; this will be found a 
cheap way of warming the house, as it will likewise work 
a steam-engine sufficient to supply water, &c«- for a larga 
house, which the Patentee makes on a cheap and simple 
plan; and he is enabled to drain fen land oiteaper than 
any plan- at present practised. --^ 

The annexed plan shews a. cupola. A (Plate .L), for 
casting, with boiler B over, to raise steam, with iteam* 
engine C, and likewise eight cisterns for heating- or dry^ 
. ing, &c., all working from one fire in the furnace 4« '^ - 

In witness wbereol, Scc» ' ' 

» • 

Observations by the PATfiNTEE. 

One of the principal objects of this patent ia the 

economising of fuel, by applying it to the greatest ad-> 
vantage in heating, boiling, drying, evaporating, &c*; 

I have used the oupoU, as shewn id the .drawing,, witk 
ibe boiler suspended, the furnace was found to perfi^m aa • 

conveniently as if wiiUout it, and w^ien in f^ll operation, 

raised 
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raised steam above solfici^nt to work the engine in 'a 
^ore etiectual maimer than by ihe commQn mo^e. Tlie 
$tmm i« ftfMw«rd»«ppli«ii to tb^ seveml cisi^rDPy tioilersi 
•or vestelfy from which I exclsde at mveh as poHible 
(when it can be advantageously done) the aimuapberic 
mff aad pnod^ce a vAQumo* .The said ci^terasi boikr«, 
m ?e«Mli aFe oonnected hy pip€» ^and liockn, or other 
4:ot|veoient and suiuble methods to condeoee or draar off 
the vapour, I then open a communication from the ho.i 
to the eol4/wmlp by irhicb meant I bring the latter to a 
l^rward ttate of heat^ at the tame time that the Tacoum 

pf the fornier is partly eflccted; recourse must be had to 
{h^ maiu 4e9ceodiog water-pipe, tbowu ou ihe right of 
ih^ papfi l^y opening a oommuntcatioa from the oUtera 
#r ffwel Arom which yoo wish to,diaw off the vapour, iw 
order to complete the vacuum. This will be found a 
iiott .beneficial, method, of boiling and manufacturing 
May articleti aoeb at ragar^ or any c6mmodatiet that 
require high temperature to bring them toa boiling point, 
as the ebuiUtioo is brought about at a much lower degree 
fl.hfiatf ajooneiderable taving it effected in time and ez- 
fMtuey the qiiaUty of the artiole it neadered toperiori aad 
there is no danger whatever of injury in the process. The 
principle has been applied with important advantage to 
a yery contiderable extent. The lower citternt or p^t 
are thewn with double covers, and the instde platet or 
cases, represented by the inner lines in the sides and tops, 
are perforated with small, holes designed for the vapour ^ 
to l^ate through, and to prevent the goods being drawn 
oilt by the vacuum and boiling. The pipe for conveying 
ofif the vapour only enters the top cover. The various 
deep aad thick flanges at the topt of the cisterns or pans 
aia intended to connect the several pipes, cocks, &c. 
that may be required to be applied for the various pur- 
poses 

« 
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poifSfl and applications of these vesseis, as well as to 
strengthen them when it is nfeeessarj. The pans ean h^ 
made of any strong figure, but' an iotelligeBt engineer, 
with (he assistance of a practical person understanding 
the nature of the business to which these improvements 
aoe applied, will readily (lenseive and adopt (he best ikim 
and shape without any difficulty whatever. • ■ 

The late Lord Stanhope, Mr. Robertson Buchanan, 
of Glasgow, the author of a work on Steam and Heal^ . 
and other mechanical men, sawHhe apparatus tn action, 
and highly approved of my appiication and views on the 
economy of heat and steam. 

Other valuable modifications of this invention have 
been suggested and applied, an account of which I will 
lay before the public at an early period. ' 



Specification of the Patent granted to Samuel Robinson, 
^ Leeds, in the County of York, Cloth-dresser : for cer* 
imn ImpronemenU on a Machine for shearing and crop^ 
ping Woollen Cloth. Dated March 21, 1822. 

With an £ngraving. 

JL O all to whom these presents shall come. Sec. 

Now Know YE, that in compliance with the said 
proviso, I the said Samuel Robinson do hereby declare 
that the nature of my said invention, and the manner in 
which the same is to be performed, are particularly de- 
scribed and ascertained in and by the drawing hereunto 
annexed, and the following description thereof ; thatis to 
say X My improvement on a machine for. dressing and 
cropping woollen cloth consists of a frame supporting a 
travelling carriage, with cutters moved by bands and ^ 
wheels connected to a steam-engine, or from any first 
mover* • 

Fig. 
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Fig. 1 (Plate II.) 18 the improTed macbiae thewii ia 
•perapective in complete ection. 

Fig. £ is a frame and sljafcs divested of the carriage 

and board, taken on the opposite side to the view sheim 
io Fig* 1. 

Fig. 3. it the underside- of the carriagey tbewmg the 

situation of the ledger-blades and of the cutters. 

Id Fig. 1, W is a dram- wheel turned by 'the moTiog 
power, from which drum a band passes to la pulley 
upon the shaft S, which gives motion to the machine ; 
£ is a large pulley, upon the same shaft S, from which an 
Adless cord passes to the small pulley* F, at the Wfetwt 
end of the machine, which embraces the carriage pulleys 

Y Y; and by the revoiution of ibe siiaft S, give motion to 
the cutter rollers. CO. In Fig. 1, one ol the covers J is 
raised for the purpose of shewing the roller cutter,- and 
B shews a cootriTance by a screw and slot, which is the 
manner in which the frame is jointed together, so as to 
be capable of adjustment to the various breadilisof cloth* 
A is a board padded with a pair of blanket^, (this number, 
however, may be varied), and covered with brown Hol- 
land cloth ; this board rests upon the frame a in Fig. 2, 
shewn also in Fig. 1, and is fixed by eight screws passing 
through loops' 2r tf on the edge of the frame ; B is a casi* 

iron carriage sliding over the board, willi the ledger 
blades and rollers C round which the cutters are 
coiled ; these cutters and ledger-blades, when in oper«i- 
tion, rest upon the board A over which the cloth is 
stretched from list to list fur slieaiing. The carriage in 
returning is raised from the board A, upon the sliders H, 
which are lifted up by. the inclined plane of the sliders 

V P> ^'g- ^> pressing under the shafts O, when the car- 
riage returns upon four pullies V, V, V, V, as seen in 
Fig. .3. D are the hooks with hinged ribs, by which ihe 

cloth 
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cloth \B distCQded aod fastened by the list on one tide to 

the frame, and on the qther side by the list to the lever- 
thftft Q, with straps and screws to accommodate the 
breadth of* the Tarious sorts of doth* On the shaft S a 
worm is placed, into which worm a toothed wheel b works; 
tliis wiieel .is upon a transverse shaft M : the pivots of 
which shaft rest in the frame a at the one end, and in the 
board A at the' other end., - A poliey. d is* placed. against 
the side of the frame H id an iuclined position, over 
wiiich a cord K fioin the carriage passes ; this cord is atr- 
tabbed to/ihe shaft' M> and as the shaft revolves .coils the 
cord round it, und hence draws the carriage forwards 
over the cloth by a slow moveuient. I is a lever fixed to 
the shaft Q, Fig. 2, which is shewn detached at Fig. 4; 
L L are two slides fixed to the slides H and the frame, a, 
for throwing the strap on to the loose pulley; Q is a 
libaft with four levers seen detached at Fig. 4, the.large 
one I| it is to be worked by, the two smaller ones are to 
fasten the hooks Fig. 1, and the slips P in Fig. 2, the 
smallest is to thfow the shaft M in and out of geer; R is 
a long roller to draw the cloth over the board; XT are 
the ledger-blades^ fastened by an. adjusting screw at each 
end, as described in Fig. 6 ; U are tlie steel plates or- 
cutters, coiled round the copper roiiers, with a plate at 
each end screwed to. the roller. • 

Fig. S iS'One of - the rollers detached with the cutters 
coiled round it, and pulley at its end. 

Fig. 6 are the ledger-blades, and Fig. 7 the plate of 
steel to form the cotter before it, is coiled round the 
roller. 

in witness whereof, &c. 

■ 

Sptci/icaiwn 
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Specification of the Patent granted fa William Good- 
MANj of the City of Coventty and the Borough of War" 
wiek, Hatier ; far certain ImpravemmUim Lom$* 

Dated September '^7, i8^'i. 
With ao E&graviDg. 

To ftH to whom these presents shall come, 8tc. 

Now KNOW YE, la compliance with the said proviso^ I 
the said William Groodman do herebj declare that the oa- 
Hire of my said mveiition^ and the manaer in which the 
tame is to be performed, are particularly descj ibed and as- 
certained in and by the drawing hereunto annexed, and 
the following description thereof; that is to sajr : Mjr ia« 
ventioo of certain improvements in looms, apply to that 
description of looms usually employed for the weaving 
of narrow arlicies (commonly called Dutch engine-looms), 
and consist principalty in a novel arrangement of the 
shuttles and slays in the batten. The general appear- 
ance of the loom, with its improvements^ ^ili be seen in 
the drawings of which, 

Fig. 1 (Plate II.) is an end view, shewing the dispo* 
si lion of the warps for two sets of'sbuules. 

fig. !2 is a front view of the same loomi a portion of 
the breast piece being removed for the purpose of seeing 
the' front of the batten, and the two ranges -of shntties. 
The construction of the batten wiiU the slays and the 
shuttles, are in every respect the same as usually em- 
ployed in engine-looms> except, that in my improved 
loom there are three shutt]e>boards, forming two distinct 
races for the reception of two of shuttles; the warp 
or slay-spaces of the upper range interyening between 
.the spaces of the lower range. 

Fig. 
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» 

Fig. 3 is a representation of part of the back of the 
batUo, shewiog tbe situation and manner of fixing the 
•lays, and the conitroction of the driven Tbe froiit of 
the batten consist of three plank^ a, a, a, as leen fit 
Figs. 1 and 2, one of which planks is affixed to the top- 
rail b of the batten, by meaof of a series of slay-screws; 
the bottom plank is affixed to (he lower-rail c of the bat- 
ten in a similar manner ; and the middle plank is secured 
to the slaj*rai] d, either by ordinary wood-screws or by 
pins with shoulders^ so as to' leave a space betw^n the 
back of the ptank and the slay- rail for the action of the 
driver. The back view of the batten at Fig. 3, shews 
« the top and bottom rails b and with the clips of the 
slay-screws; and the slay-rail d, to which the middle 
plank is attached. Tliis slay-rail is affixed to the batten 
by means of the two swords jj, which are secured to it, 
and also by iron straps near tbe middle, eittending from 
the top to the bottom rails. ' &n the bjpfper nni lower 
surfaces of this rail d, there are shallow mortices to re- 
ceive the ends of the slays e, 'e, e; and the reverse ends of 
the slays rest in rebates in the top and bottom rails,* and 
are secured by the clips of the slay-screws. The shuttles 
made after the ordinary construction are introduced in 
the races between the shuttle-boards, and the horizontal 
action of the driver f impels the shbttles to and fro * 
through the warps. The driver/, which in the ordinary 
engioe-ioqms is formed like a ladder, in my improved 
loom must be constructed with teeth extending from the 
top and bottom rail of its^rame ; and which teeth may 
or may not ^(at tbe option of the workman) be united 
together in the middle by diagonal pieces, for. the pur- 
pose of giving the teeth greater stability. The general 
operation of the luom will be understood by the follow- 
VOL, XLiV* — SfiCOM D SSRIfiS. C iog 
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ing descriptioo: gg are tbe lollert opon which a suffi- 
cient quantity of the material is wound lo ionii two 
warps ; from hence the threads pass in tbe pidioarjT man- 
per to the back-slajrs hh, then ttoder the warp*rollert 1 
to the leashes k k, Icootted to - arraoge with each; set of 
warps, through which each distinct warp is passed to its 
respective slay. Near tbia point the sbaules pass to and 
fro, afidy by the interweaving of their weft>tbreads, pro* 
duce the work ; which is driven by the beating ap of the 
batten, and drawn oS through the top and bottom spaces 
mm, and it Hi in tbe breatt^piece ^ it then proceeds to 
the wc^rk roll or rollers and ^thence to the back castle, 

where it is distended by the weiglued bags and pullies. 
From these puilies it is carried over the top castle o, and 
through the apertures fp in the work castle, where it is 
secured by a wedge to keep it from running back ; and 
as tbe lengtli of tbe work accuiuuiates, it is coiled round 
the bobbins q q. Though I have thought it necessary, 
for the better understanding of my invention, to describe 
the cooiplete construction and. operation of an engine- 
loom as improved by me, yet 1 only claim as juy own 
inmition the new arrangem^t of the shuttles and the 
slaysr as connected with the batten, and the suspending 
of the knotted parts of the leashes on one set of slia/ts, 
. to arrange with the same as above described. 

In witness wherepf, &c. 
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Dueripiim of a Seate for Correction of TempertUm as 

applied lo ik$ Hydrometer* By Mr^ Alfebd A'iKoBft. ' 

■* • . ■ • i 

With an Engraving. 

From the Transactions of the Society for the Encou- 

RA6£M£NTof ARTS| MANUFACTURES, aod COMMERCE. . 

Hke Gold Fulcdn Medal mas ghen to Mr. Aingbb ybr 

this Commwldeatiou^ 

This scale is formed generally on the principle of that 
lewarded two years since by the Society, aod pubjuhad 
in the thirty-eighth volonie of its Traosactioas 

The stem of the hydrometer is supposed to be gra- 
duated su as to give accurately the strengtii uf mixtures 
of alcohol and water at some one temperature^ which i&aj. 
conveoientJy be 55^ of Fahrenheit. The .particitlar con* 
struction of the hydrometer is not material; the divisions 
may be either the natural series^ shewing at once the^ 
strength, or they may be arbitrary, like those io Sykes's;) 
if the former, the stem may be made long enbtigh lo* 
contain the vvliolt; range, or weights may be used, and 
diHerent poftioos of the range engraved on different 
faces of the stem, lo either case, a oooiiter pare of the 
divisions io the stem mnst he engraved at greater length 
on a wooden, ivory, or metal scale ; and it is proposed, 
in order to avoid the multi plication of instromefats, thai 
for this purpose the back of the thermometer be used,- 
which, as ihe observation is required to be made imme- 
diately after the temperature has been taken, is oonveoi^' 
ently io the hand for the purpose* 

• Sec Rcpettoryt vol. XXXIX. p. 151. 

The 



' 18 Scale Jar Correciion of Temperaiuref 

The middle range of divisions in Fig. 5 (Plate II.) nay 
supposed to represent the counterpart of those on the 
stem «f the bydfomeier ; bj ihe tide of ihete are to be 
engrated others, correa|N>ndmg with one-degree of Vah* 

renheit, and embracing so ranch of the middle scale as 
compriaet the amount of affection produ9^d bj a varia«> 
tioo of one degree in the tempenUore. On on« tide (the 
left) of the middle scale are to be engraved the eonree- 
iioDS fpjr ^variations in temperature below the mean (dd^X 
and on the other .side (the right) those for Yariatioos 
above the mean. The former of these is ealled the 
emding, and the latter the descending, correcting scale; 
the middle line of divisions may, for sake of distinctioo, 
be called tlie indkaik^ scale. 

The correcting scales are to be used in the following 
manner: for every degree that the temperaiuie of ilic 
liquor under examination falls short of 65^, or the mean, 
one diivbion ir to be covnted apwards on the ascending 
aoale, from the point which- the hydrometer gave as its - 
sireogthi but which would be evidently too low, because 
the ajpecific gravity of the Boid would have been in- 
creased by its defect of heat. In the same manner, one 
division is to be counted downwards oa the descending 
scale for every degree of heat above Thus^ in the 
first instance^ if tbethemometeritoodat 48^ which is 
7* belo^w the mean, seven divisions must be oinnted op* 
wards on the ascending scale ; and in the second, if the 
thermooieter siood<al^§0^^ which is- five degrees above 
the meaib,- five dhrisiour mnat beeounted downwards on 
the descending scale. To faciliiate the observations, as 
to the excess or defect of lemperatuiCi the thermometer 
is to have an additional graduation, as shown m Fig* 1, 
which, commencingi from 659 as its aerot is numbered 

above 

■ 
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above and below that point for about 25<», which includes 
tbe extr^aae lioMUoi; tjeipperatutf^ iiA4er which iiqnora 

be mrked bjr the iprord DBaoj^NmNQ,'' iliat bdw 
by the word " ascending/' wl^ich will i^efer to ibe 
corisQUog scale ip, be used* 

Th^ veoeisily finr. two correeting soaks arises from cbe 
eifomsMtence, that an error^ awouoting in some cases to 
oae-tenih f<rf^|.^ would he ipcoired bjr aaii^g the same 
scale tp iM^e ibe <MH1!emii9nlboj4lf•lrelce^ Jnddef«at 
of temperature ; the i«ri> seales «Iso facilitate the coniee- 
tioQ by substitijitiag the operalion of addiiion for the 
mofe di^ttU oaeof subtraotie^^ vvhicbf with one scale 
QHlj-, most be ased for correcting the effect of bigb 
temperature. 

To construct the scale, it is necessary to have a set of 
experleaiefiU, showing the specific gmitiea of a series of 
mixtonea of alcoboi and water at wioaa lenperatanN^ 
the proportions of those mixtures given in terras both of 
tbeif weights and bulk^^ and it wiU be uecessarjr to have, 
the qipaatity- qf coQdeasatioo oceaeioned in the aeveial 
mixtures by the chemical anioQ of the" two fluids. All 
these particulars are given in the e.\ tensive tables, pub- 
lished by Mr.Qilpini in the fiiilosophiQai Traosactiops. 
for 1704^ The perfect accaraoy of ihote Ubka.la act. 
essential to the present purpose, which is merely to point 
out how the jreMilts of simiJar expeniaeoui may be ap- 
plied to the oonMluoiioii of mk$, ancb.aa bave.beaa 
alhidcd to* It uan«t'bomear the recoUeoied^. that the 

language in which the strength of spirits is usually ex- 
pressed, di^er^ from ali tiie terms ia the tables above* 
meoiioned^ dcpeiidilig» as< wiU be seea, neither on the 
/pecific gravity of tlie laixture,. nor the rektive propor- 

tiuilii 
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tioDS4)f the coostiioeiil flaids. The indications of the 
hydrpmeter are given io terait evidcotly derived from the 
application of the inttramenl to purpotet of reveoiie, and 
which are founded on the arbitrary assncipiion of a par- 
ticalar mixture of alcohol aad watejr^ to which, as a 
standard, a&L other comhinations are referred* Thit stand- 
ard is called " Proof,** and the differeoee between it and 

any mixture of alcohol and water is described, by saying 
that the latter is a certain quantity per cent, above or be- 
low ^^ j^roof^" neaningt in the first Me fot instance, 
that one bandred gallons of a mixtore which is ten per 
cent, above proof, may be reduced by the addition of 
water to one hundred and ten gallons of prorf^ and id * 
the second, that one hundred gallons of a mizinre which' 
is ten per cent, below proof, conitiins alcohol enough for 
ooly ninety gallons of |>r(^^ it may be here remarked, 
that for the redaction to proof of one hundred gallons .of 
spirit ten per cent, above proof, it is not enough to add 
just ten gallons of water, because the chemical union of 
the two .fluids would condense the two quantities iato 
something less than one hundred and ten gaUons, per- 
haps into one hundred and nine and a half ; rather more' 
than ten and half gallons of water must be added, and 
precisely the same, remark will- apply to the supposed 
abstraction- of water from a mixture which is beiow' 
prooi¥ 

• iu)r the reason before stated, that none of the ex{\^es- ' 
sions in Gilpin's ubles are given in the same terms as 
those of the hydrometer, a method of reducing the one 
to the other must be obtained. By a iate Act of Parlia- 
ment it is determined, that proof spirit at 51^ shall weigh . 
twehe-thirteenths of an equal bulk. of distilled water; if/ 
then, we divide a 2 by 13, we obtain *UiaOo iur the spe* 
^ cific 



r 
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oific gravity of proof spirit at as compared with 
wiler.of the jatfe temperature ; but at water It tnpposed 
to be at OOP when.ii i« made the standard of comparison 

wiih other specific gravitiei, we must multiply "Q^SOB by 
1*00063 the specific gravity of water at 5i% which gives 
"98966 for the specific gravity of proof spirit at 51% as 
compared with water at 

Now, by referring to Gilpin's tables under the head 
61^^ it appears that a mixture of 100 parts by weight 
of alcohol aod 80.85 of water, has the specific gravity 
('9^360) of proof spirit ; tlie same quantiiies by measure 
or huiit are 100 of alcohol, and 67*00 of water, which will 
1>e conceDtraled or coudensed, 4*63 by mixture, leaving 
168*37 as' the quantity of proof spirit at 51o rebuking 
from 100 parts of alcohol at the same temperature. But 
as 56! i« ibe zero of oar thermometer scale, the coostitu- 
eiilQs of 'ptoof spirit must be obtained at that temperature, . 
by transferring the observations already made to the table, 
heaided '^56*'i" for although 100 and 80*85 will remain 
at every . tamperature, the invariable proportion by weight 
of alcohol and water in proof spirit, yet the Mk$of those 
proportions will vary with every loss or accession of heat ; 
as. .an instance of which, the bulks which at 55% corre- 
spond to. the tieig/kt$ 100* and 80*851 are ' .100 and 66 87, 
these will- be con^trentmted 4*57 by mixture, giving 162*30 
for the quantity of proof spirit at 55% producible by 100 
parts of alcofaoU From these data the combinations in 
the taUes may easily be described by equivalent expres- 

* By aleoboi is meaat tbe stroagest spirit neatioacd ia 6ilpia*i 
lailei, which has a ipeciiic gravity of *SS5 at 6(f , and io this aease 
tlie word it used threvghout the paperi Alcohol it eommonly told 

weighing but '815 at 60°, Sod it if well known that it caa be pro- 
eured much lower* ' 

sioos 
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sions In the language of per-centages above and below 
proof ; for having fonnd that 100 parts of alcohol will pro- 
dace l69r90 parte of proof spirit, if we Mppoae to moch 
water added to 100 parts of alcohol, that the concen- 
trated mixture is a quantity which requires either to be 
incrMed or ^imiiiis|ied one-teoth, to give ibe mmWr 
iCHrSO, such mixture is evideutly ten percmt* tfienror 
beiow proof, r\ccording to the definition already given. 

To proceed with caicuiatiog the places of. the divkioas 
on one of the correcting scales, say the aaeendiDgi tup- 
posing that the comiterpart of the indicating scale is 
engraved in the manner shewn in Fig. 5, continue the 
proof mark across the correctiiig teaies. Il will be ob* 
served, that thi^ place of proof is designated by the letl^lr 

P, and that the Figs. 4, 5, 6, &c. above and below, sig- 
nify so much per cent, above and below proof, the- inter* 
mediate mark* being tenths per am* Pjcom the poinf^ 
coinciding with proof on the left hand tft ascending scale, 
we will begin to calculate tbe place of the fourtii division, 
which will correspond with the alteration produced iw 
the appaieot strength of proof spirit, when it it es^ 
amincd at .3 1®, which is 4® below the mean; or, in oiher 
words, to had what combination of alcohol and water haa 
the same specific gravity at 51% as pioof spirit has at 
55^. To ascertain this, refer to Grtlpin's table, headed 
55*; it shows, as we have before seen, that 100 parts of 
alcohof and 80*85 of water by weight, or 100 of alcohol 
aiid M'87 by bttlk,'redoced to 10d'3O by'voudeiisallon, 
compose proof spirit. Observe, next, what is the specific 
gravity of this combination, and a short calculation to 
give the terms intermediate to those in the table, givee * 
*9dl96; lo«k now in tbe tabh^ headed 5P, and iMf- 
tain what proportions in weight have th^ same specific 

gravity. 
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lirsviiy 91 thtl ' teoip^ratnre : another, fhort «bd iiailat 

calculation lo interpolaie the terms, gives 100 alcohol ancj 
79*02 water ; fiod n^Ki in the table 55% what are the pro* 
pofii&at in bolk of these weightSi whiob are 100 aleoiol 
and 64*M water oondeofcd 4*47 by mixtarey and lciiVMijS|[ 
I60 05 as the total quantity of spirit ; but as this quao* 
litj contaiaa as muoh alcohol as was (bqod neeessarif fgi 
prodttaiag 16^*90 of iMoof spirit, it is a? iaeat tl|at it U 
above proof; how much may be ascertained thus; sub» 
tract 100*05 from 15£'30> iQtthiply the remaiiider by tOO, 
•nd divide the product by 10005; ihe quotient is l'4O0^ 
flowing that when apSrii appears proof al $1% it is acta* 
ally 1'406 per cent, above proof ; this therefore is the 
place of the fourth mark above proof on the ascending 
•cale» being thai which is numbered 19^ in Fig. 5. \^Ti 
find the fourth point above this, or the eighth from proofs 
Jake {he last obtained combination in weight, viz, lOO 
and 78*02^ agreeing with 1'406 ^bove proof ; obsejrfe iu 
specific gravity at ^5^; it is '920^, and the combination 
in weight, which at 51® has the same specific gravity, is 
'100 and 75*26. Transfer these tern;is to the table 55<>. 
and set 'down their correspondent Values in bulic, viz* 100 
and Cte.24 condensed 4*38, and producing 157*dGof spirit 
evidently stronger than the last, because the same quan* 
tity of alcoiiol is preserved in all the cases; repeating the 

fornVr operatioo >!^ii^§=>!l!i) =: «-813i ^813 i« 

itMsretaiw the place of the eighth ^ot w tba Jfenodiig 
actfle aboi« pn»o£. By cootiMiog this proeMaSf^aeii^of 

terms will be obtained rising to about 70 per Qmt, above 
proof* For tbe^ present let it be supposed that the £ve 
«fft«l|y4M&Hia4^#ix. V40Sii'Hm4'km^'(m$»mSi 
/rora which we learn that spirit wUeb^M^r fippeiins proof 
yoi«. XLIV. — i^EcoNO Series. D is 
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if I'caUy VAM per emt. abov^; that wbich rft 51* ttp* 

pears 1*406 percent, above, i» really £.815 above'; that 
which appears 2-813 above, is 4' 19^; that which appears 
4^98 d'ddS. and thai which appears 5*582 U 6'973' 
Bat the sam total of thete.five afiteetionfl of 4» each, ought 
to correspond wiih the anion lU of alieralion produced 
by W; that is to say, that spirit %vhich at 35^ or 
(55«dO) appears proof/shooid be readty 6^7S above; 
this however will Dot be the otse ; for observiag, in OIU 
pin^s table headed 35", what combination has the same 
tpcaifio gravity (92196) as proof at 55% we find 100 of 
afeohol aod 67'67 of water by weight, composed in balk 
at 55° of 100 alcohol, and 55*96 watlpr, condensed 4-08, 
pad leaving 151-8B| which by the former operation ^ 
iODri6g'30-isi'88)_g.g^. appears to be 6-86 1 per ceni. 

151*88 » rr 

^bove proof. Now it is clear, that tlie nature of the scale 
requires, that this and the nninber 6*973 before obtained 
should be ( onvertible quantities, and, therefore, this me- 
thod of correction cannot be theoretically accurate ; the 
error may, however, be so divided as to be onobservable, 
by calcolating all the terms at intervals of W*f and then 
interpolating the iotermedjate ones; thus the error of 
112 (or 6*973 — 6*86 1) jj«r ceii/. will be divided, so that 
only one-fifth of thai quantity, or *0924,, little more than 
one-fiftieth per cent, will be the error attaching to a cor* 
rectioo for 4* of leipperature. In a few iu!>tances it may 
amottoi to *033, or oae^thirtieth per cent, ; these are, how- 
tar, ki ektr^e oases^ and it will be found tio amount on 
an average, to uoi uiore than *010 or one-hundredth per 
tent. 

It n6w oiiljr rem^inii to give one example of eacb of the 
calculations neceasary for forming the correcting ecalet ; 

• the 
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the same principle is pursued iueach, but tbe process is 
sKghtly modified,' as the teim sougbi happetts^ to be ob 
tlie ascending or deseending scale, and as it is above or 
below proof, thus makiog four variations of which tbil 
following are examples : . i 

The place of the twentieth division, on ibe ascendhig 
scale, above proof, has been already found to be 6'86l, 

. atui,^ agajogt this point on the iodicaiing scale must be 
placed a mark ; the intermediate twetity terms must be 

. interpolated in a ratio similar to* that of the five terms of 
4** each, already found, viz, 1*40(); 2*813; 4'192; 6 o82; 
6*973; whose progression is as nearly arithmetical m pos- 
sible, and for all the purposes of an bjdromeiiierf may be 
considered quite so. Indeed it is evident from an examin- 
ation of those expressions, that the last figure of each 
decioial is incorrect, arising from the unavoidable errors 
in the tables themselves. It will not be necessary to 

show how to obtain li)e fortieth, sixtieth, and subsequent 
divisions in this part of the scale, and there can be no 
difficulty in again dividing these into smaller terms, eor^ 
responding each with 1* of Fahrenheit. * ' * 

■ 'For finding the twentieth place below proof on the as- 
cending scale, having before obtained the component 
parts of proof spirit, by weight, w. 100 of alcohol, and 
90*85 of water, look in the table, headed 95% and observe 
the specific gravity of such a mixture al that temperature 
which will appear to be *93036; next ascertain the bulks 
of spirit and water, which at 55* have the same specific 
gravity ; they are 100 and 7978, condensed 5*06, leav* 

iDg 174-78} iheD '22ilI^I|=i«2;H = 7-109, which i. the 

place of ibe twentieth division belnvv proof. The fortieth* 
sixtieth, and subsequent places, will be found iu the same 
inannef, and the intermediate points determined as before. 

To 
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To oompktje the d^Bcenciidg scale, or ihat wbi«b gives 
ibe^frebtiaa for im^amqw ftbe^e ijbe oMWi b«gi|i« 
Boig wUh ihm wnimMth place abofc proofs refer to tkm 

uble, headed 75% iof ihe i>pecttic grfiviiy of 100 of nico* 
holy and 80 85 of water, wliicb giveg '91d^2 ; ihit at 56^. 
cwtretpoftdt iviib 100 of aheohoii mnd of weter t!y 
Imili dr elensure, whicb b condensed 4*08» leaving 151*7 1« 

lOQ (169*30—15171) 

\\Wi " — 6t>d,,ihe reqnired place of the iwen- 
(ieth division above proof. For the twentieth beluw, find 
tiie specific gravity of proof at 55% viz* '92196, corre- 
sponding to nvbich at 7<&S is 100 of alcohol, and 96*67 
Af WUer, yhose bulks at 55* are 100 iind 19.^^ con* 
dented dW, leaving 174'87, ^^^^^^^^^*^) = 7188^ 

, The following tables ahow the places of each divwion 
for an laydromeier, adapted to give the suength of spiriu 
frooi alcohol, down to seveniy per ctnL below proof* 
They are calcuiaud from Gilpin's tables^ the measnrea of 
the alcohol and water being taken in every case to two 
places of decimals^ and the specific gravities to five; one 
row of figures shews what part of the indicating scale ih^ 
point should be placed against, the other^ the valnet of 
the ii^Ujrvali between each successive pointy 
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i/ vTh6{»lDniiU^gnren in (beie taUcfsi* after :bj$iog eaob dj^ 
vtdei into foor/ and applied 4o-tbe tides loft the iodicatiiig 

4»cale, are to be numbered, b( gi[uiingjn the ascending scale 
ixom the bottom^ and m the dfAoenclif^g Acal^ from 4 he , 
tap^' It ipill.be ta£<oieat perhapt to Duinbar evetji fpont| dw 
«ntibn, as- shtfwil in Fig. 4 (Plate II.) ' Fig^ 6 shows the slae 
which the dtvisiuus txiigiit be mude on the back of a mode- 
fate ahertnomeier, by which it' will 'be seen tbi^t Uiuha> 
m^^tm halfnt^nthsy may be read with ease ; and it appears 
that it wooid be by no means superfluous to use a ther- 
fliometer teusibie enough to show haK or ^quf^rter degr^eSf 
filieii 'it is seen: that one dej;ree affeoia^ithe appareogt 
itfetiglh of the spirit from three to fooMentbs per ctrnt^, ; 

if this were dune, ii would be necessary that each laurth 
of the divisions in the above, tables should , be. agaip di- 
vided, to isorrespood to the effects produi^d by l^alf .de- 
grees of temperature. 

T I I , j I I ; , I ■ --^r— — . r ■ ' I I I I I 

On rechumifig Waste Moor Land. 
By J. Peart, Esq, of Settk, ' 

Froif^ TiUNSACTioNS of the Society for the.fl^cpu- 
lAOBMENT oC Arts, MANUFACTimKsi, and C;ommj$rcpk« > , 

The large Gold Medal was given to Mr. Pba&t for this 
' Commumcation, 

X BEG to lay before the Society an. ac^oimt- of itbe 
impfovement of fifty-six acres^ three roods, and tweotyr 
£ve perches of land, atatute measure^ lying., waate find 
tMMsqbivated, and the expenses attending s^jch- itpprovejr 
■sent* 

Having many complaints, by labourers in husbandry, 
pf the want of work, I was induced to give emp)c\ya>ent 
10 Ikose who applied for it, by cahivating twp parcels pf 

• waste 
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watte gtomnd, the ooe beiRg at Qratsingtoop called New 
Pattore Alfotmeiit, an^ cootaioipg hrtj acret and iw» 

roodsy and the other near Ingleton, called Battongill, con* 
taifilng sixteen acres, one rood^ and iwentjr-five perches. 

The land at ingleloti waa of the worst qoalitj I litfi 
^er* yet aeen attempted to be enltiTaiedy beitig m short 
ling, on a black) barren, turbary soil ; that at Grassington 
was covered with a strong ling, on turf earth, with yellow 
aoti iioder the tttrf. The iituatioD of this kmd bemg tm 
high for crops of corn, I have endeatoofed to eeoVert it 
fQto grass J&nd, and in a way different from any which 
1 have yet seen tried; and though the pkn I haiv* 
adopted has been very expensive, I am inclined to thnik 

it will answer belter, by ibe increased expense, than any 
I have seen practised. The usual way of improving 
this tort of liSnd for grass (where its situation is too high 
for crops of corn) has been, either by ploughing, or hf 
paring and burning, or paring ooly, and then (alier 
draining such parts as required it), sowing it with grass 
seeds, and liming it on the surface. The objections to 
this practice are, that the old sward has not been com- 
pletely destroyed, but has grown in the seams, and the 
SDfface, by plonghtog, not being made levei, a grcmt part 
of the lime haa fallen into the seams, and a considerable 
part of the surface of tlie laud remained uncovered with 
lime. 

The plan I have pnrsoed on the above parcels ol land 
wa^, €lr«e'to bvrn the Kag, where it was strong, thett ao 

grave the land with spades ; after that was done, I causeil 
the whole surface to be made perfectly level, by onttittg 
it with sharp spades, then had it limed, and sown wiih 
grass seeds, grown in the neighbourhood^ and white 
Dutch clover seed; part of the land was sown with seeds 
befbre the lime waa spread, and the remanider was aow^ 
• after. 
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afier the iime was spread oa the iurface. The advantage 
of s^aviog WM| getting the ground • luroecl np deeper 
'than if it bad been ploughed, and bringing up a- little 
yellow soil, which generally lies underneath the turf, and 
ivbich tends to make the iaod firmer, and more congenial 
to the growth of grass . Aeeda than turf aoii, and 4de6 
getting a mnoh more level surface. As I altaoh mnch 
importance to the land being made very level on the sur- 
face, previous to the gras9 seeds being S9wn, I was ia«> 
dnced to haye the whole of this land levelled by penpoi 
at day wages, as I hardly knew what it deserved by piece 
work ; and if I had let it by the acre, I feared it might 
not have ^been done to my satisfaction. I have laid' a^ ^ 
much greater quantity of lime, and sown a greatei" qnmk^ 

lity of gias3 seeds on this land, than I ever before saw 

practised ; and though the expense has been very great, 
I have no doubt, from the present appearance of the 
land, the seeds being in'^ flourishing state, but it will 
answer a proBiable purpose, my opinion being, that the 
land will in two years fatten any sort of cattle, and be 
worth, to rent, from twenty-five shillings to tblrty MU 
lings an acre, and in its unimproved state it was not, on an 
average, worth more than three shillings an acre. The 
land is in my own possession, ^nd it is my intention to 
buy cattle upon it, and sell them from it. In order to as* 
certain what profit it will make, and thereby know the 
advantage resulting from the experiment. 

On the land at Grassington, there were a great many 
Jead-mine hillocks, which I caused to be led away, and' 
spread on the blackest earih, which will tend to make the 
turbary land more firm and stiff. 

There are millions of acres of this sort of land in the 
kingdom, and therefore it appears to me of Importance 

Vol. XLIV. — ^Secomo Sbribs. C to 
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CD find out the best metbud of brioging-tliis sort of land 
UHQ ||nif4 imuli in 'aitoftlioiis where h k loo high, for 
#eniv* feff the mofi valaaUe grauee grow well io. th^ 

highest climates, and in pasturing land it is not of much 

Impof taoce that there are any buildings on the iaod^ or 
Ihet it. ii aiar e towo or village* 

•* la the anneked paper, marked No. 1, it a panicittar 

of the expenses of improving the land at Orastington, 
wliieh.ceotaifis forty acres two roodi» and a Certificate, 
ligeed^ by Mr. Bentham^ the corate* of |he fwriah of 
Lioloni ih which parish Gratiiligtoo it titeate, of his be- 
lief, that the stateineQt is correct j and there is also the 
eenMeeie of Euuuioel Lewson, who oonstamly tepertn* 
teededy on *my hehalf^ the tinproveiiiewti oo that pari^el 

of land ; and in the annexed paper, marked No. 2, is a 

parthfuiar of the expense^ of improTiog the land at lo* 
gbtoQi Moiauiipg Mxietn acres one rood aod tweDty<» 
fltre perches; aod a certificate, signed by Mr. Waller^ 
the incombeDt carate of Ingleton, of hislbelief that ibis 
lM^tMei\t correct; and i also hereby certify, that both 
theie Hetemeati eae aoeuraie and correeu 



No. 1.— * An aeconnt of money paid by John Peert, of 

Settle, in the cdoniy of York, between the 1st of Novem* 
her 1819, and the 12th of November 1820, for improTing 
a percei of land lying waste i|nd nAciiUlnited^ heing peat 
earth, and coyeced chiefly with strong liog ; caUed New 
Pasture Aliotraent, containing forty acres two roods, 
atatote measure, and situate at Grassingtoo^ in the parish 
cf^tintQi^t in (he cpqnty pf York. 

Paid 
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« 

Paid to sundry personsi for graving with 
•pades, fort J acres two roods of laDd» at 
from €l/. fir. to 9L 5s. per Bcte • QS'S 0 

Paid lo sundry persons for day6* works, for 
levelling the land with sharp spades, after 

iim•grftvell,4tftoalla^^ to as. per dajr*** 66 Id 1 
Paid for bniMiogalime^kilo on the land 8 0 0 

Paid for 1,504 bushels of hay-seeds, grown in 
the . aeighboarhood, sown on the graven 
had, at from gdL to Ud. pet basheU • • * . • 61 6 T 
F«d for %36 pooiddft oif white Datch dover- ' 

seed^ sown on ditto* •••••• 12 ^ 0 

PSaid Joseph Tomlinsoni for catting, Uralling, 
aa^ filHogt 57B rods df ' stone drains, at 

Is. \d, per rod, of seven yards 31 6 

Paid ditto for cottiog, walling, and filling, 300 
. rods of ditto, at Is. 3i7.]Mr rod*. 18 15 O 
Paid William Lambert, for 7fi99 loadir of 
lime (each load being three bushels) laid on 
the graven land, at 7i<^*|i!er load •••••«•• £46 6 10 
Paid for leadiiig the lime from the kiln - • • •* 31 ' 4 II 
Paid for spreading the lime on the land •••• 8 17/ 0 



^.577 14 7 



I. 



. • CSKTIVICATBS. 

I, the Rev. John Bentham, curate of the parish 
church of Linton, in which parish the above-mentioned 
land is sitnate, io hereby certify, that I know the abova- 
oamcd John Peart, and believe the above account to be 
true. ' ' 

Witness my band, this ^ day of November 1820. 

John Bbnthaic* ' 

1, Emanuel . 
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If Emaniie] Lawton, of Thmhfield, io the ptrith of 
Lintoo, who tnperintended on ibe part of the said John 

Peart, the improvements above mentioned^ do hereby 
certify, that the above accouoi is true. 
Witneit my hand, tbiB 9lid day of No?ember 18£0. 

£kaiiiisl LawaoK. 



No. 2. — An account of money paid by John Peart, of 
Setiie, in the county of York, banker, betvreen the Ist 
of November IB19, and the ]2tb of November 18d0, for 
improving a parcel of land lying waste and nncultivated, 
being peat earth, and covered, previou^r to its improve- 
ment, chiefly with short ling, called Bastongill, contain- 
ing sixteen acres one rood twenty-five perches, statnte 
measure, and sitnate within the township of Ingleton, in 
the county of York. 

•f . $, id* 

Paid Foster and Co. for graving with spades 
i6 acres I rood 25 perches, at 3/. 6s. per 
acre 54 4 9 

Paid for days' work for levelling the land with^ 
sharp spades after it was graven, at from 
Qs, to 2s. 6d* per day 23 8 3 

Paid Spedding and Co. for cntttng, walling, 
and filling, 310 rods of stone drains, at Is, 
SJ. per rod, of seven yards, ••«*«• 18 1 8 

Paid for 1,160 bushels of |iay-seed, grown ii) 
the neighbourhood, and sown on the graven 
land, at from Sd. 16 lOd. per bushel , 48 4 6 

Paid for. 140 pounds of white Dutch clover- 
seed, sown on this land 7 4 O 

Carried forward •••••• 151 8 2 

Paid 
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On reclaiming Wmit Moor Land» ^ £9 

Brought forward 151 3 2 

. " Paid for days' work for sowing ibe above aeeds I 17 6 

Paid for leading loose stones from the land. • 1 17 O 
Paid for €,410 loads of lime (each load con- 
taioiog three bushels), laid on the land, at ' 

Qfi. per load 95 7 U 

Paid for spreading the lime, at 25. 6d, per 100 

load • ..« • £ 15 3 

i:.2.53 0 10 



Certificate. 

I, the Rev. William Waller, curate of the chapel of 
logleton, in which chapelry the above land is situate, do 
hereby certify, that i know the above-named John Peart| 
and believe the above account to be true. 

Witness my hand, this £Oth day of November ^£0. 

WTLI.1AM Walleb, B.D 

lacumbent Curate of Ingleton. 



\ have now to observe, that the improvements de- 
scribed in my former communication are fully answering 
my expectations, the land being now covered with a 

rich sward, and the sheep which were this year put upon , 
it were made very fat. I have every reason to believe^ 
that the land stated to be improved will next year fatten 
twenty Scot heifers, and fifty ewes with their lambs ; and 
1 think it the best and greaLesi improvement I have seen 
on this sort of land, and much superior to ploughing^ 
which is ibe plan usually adopted. 
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Description of an improved Saw-machine with Sectional 
T§eih Jbr the Purpose of manufacturing Stavet, Jlead^ 
img, ^ Siding f wOh Mepmrki m ike Maddne^ and tkt 
Lumber manufaeiured bjf it. By RoBlftT EAtTKANjt 
of Bruumick i^ne, - ; ' 

From the American JouEiiAL of Science and Arts. 

' With a Plate* 

Tms maehine coosists of a frame about twenty-four 

feet in leogtb, and five in breadth ; and a carriage about 
twelve feet in length, and four in breadth. The carriage 
tra?eh with iron trocfcs^ grooved on their drcamfereooeiy 
which run upon iron slides bolted to the inner sides of 
the frame. An iron centre passes through one end of 
the eanriage, and into the end of the Jog, and is one of 
the centres^ on which it revolves. At the other end of 

the carriage, zi^here there are two cross pieces, is aa iron 
arbor, which receives the circular iron index with cod- 
centrtc circles of holes driUed at equal distances, and 
corresponding to the different sizes of the logs to be ma- 
nufactured into staves, heading, or siding. These holes 
are called the numbers of the index. On th^ end of the 
index arhor, inside of the carriage, is a square, to receive' 
a dog fitted to it, which is first driven into the end of the 
log, and then slipped on the square of the index arbor, 
hj means whereof the index and log are firmly con- 
nected together/ and both"^ revolve on the index arbor 
and centre, which are kept in place by stirrup-screws. 

Near the middle oi' the frame is tlie main shaft, which 
is of ca«t*iron, and runs on friction rollers, supported by 
stands on the floor* On this shaft are the saw and sap- 
pers, which are firmly attached to it with screws. The 
sappers, which are crooked pieces of iron, UeeMged, 

with 



with ftUu to set them at a greater or less distance from 
ihecenMy .MMSovdisg'to the width of the Icmibet tb be 
mmduatmfndf e^d.^rtakiD^ of a eoniiiKm motion Wlthr 

the saw, only at a leu distance from the centre, cot the sap 
off the log, ieaviog the thick or outer edges of the koibtr 
perfeeilj straight. - ' 

' A bandy passing round the 'main pulley, which is on 
the main shaft, and on a drum that roos under it, {which 
muof be drivm a horse, Uernup or water peefer,) gives 
motion to the saw, and seu the machine in operation; 
The saw has only section teeth, and is made of a circular 
piece of sheet-iron or steel, about one-eighth of an inch 

• in thickness, containing usually but eight ieeth, which 
pre set in the outer edge of the saw plale^ being doro- 
tailed and grooved in order to remain firm until worn put, 
when new ones may be set in the same plate, • 

Under the frame is a small shaft with a large pullejYni 
it (inside of the^ frame), which'is connected to the main 
shaft by a band ; on the other end of this small shaft, at 
the otttsiite.of the frame, is another small pulley, which 

. is also conoeded by a band to the feed^k^f which is 
placed near (he middle of the frame. On the inside face 
of this feedfuUley are two wheels ; one of them, cootain- 
*io9 eight oogs, is placed in the centre; the otherr > r 
squirrel wheel, containii»g' fi#ty cogs on the inside of its 
yim, pointing towards the centre. Another short shaft, 
cootaiaiog two wheels of about eighteen cogs eaeh, is 
placed near the middle of the frame; One of these wheels 
tuashes into the rack under the carriage ; the other is - 
placed on the outer end of the shaft, to be acted upon by 
tbolargeand small wheels that are on tbefeed^pulley, which 
eaoses the carriage to feed and return 8lternc[lely by the 
different acting of the eight and fifty cog-wheels on the 
18 cogrwheei, which not only reverses the motion^ but 

al 
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at the same time gives a different speed to the trfttd 
of ihe*. GUfiage, in its feeding and lemniiiig. Thus, 
when the S eof^wheel mtbee.iiito the 18 €og^-wheel» Ihe 

carriage Qioves forward with a slow motion to feed the 
saw ; when the cut is performedj the feed-pulley with its 
cootenti dropa^ oniiMthet the- 8| and mashes the 60 into 
ibe 18 cog-arbeel/ wbiebTeterset and qniekeos the Iritvel 
of the carriage in returning, as .50 is to 8. This motion 
of the rising and falliag of the feed-puiiej is eifected by 
a lever with a amaU tteel spring at each end of it ; each 
spring has a catch to lock on a pin in the side of the 
irame^ to hold the cog-wheels in their masb, when the 
carriage is feeding and retorning. In the centre of tlie 
]«ver it a pin, which attaches it to the side of the framey 
and is the falcrum on which it works. On the- top of 
this lever are two wooden springs^ which run from the 
centre to the end, a little risings which forms an inclined 
plane. ' 

A knob on the side of the carriage acts on the top of 
this wooden -spring as the carriage is feeding and retinm- 
ingf and altferoately nnlocks the steel spring from the pin 
in the frame; and the wooden spring causes that end of 
the lever where the knob is, to descend, and the other 
to ascend, and locks its steel spring on the pin in the! 
frame again. The piece of wood which contains the 

iced pulley is attached to that end of the lever which 
comes at the middle of the frame^ and causes it to ascend 
or descend at every travel of the carriage. An iron 
frame is bolted firm on the end cross-piece of the car- 
riage, which holds an iron hand with a steel pointer in it, 
which; by means of a steel spring, locks into the holes 
of the index, and keeps the Jog firm in its place, while 
the saw is performing its cut. 

On 
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On the inside of the end crotS'^pieee of the frame is a 

sbifting iroU|, which is a horizontal bar of iron with an 
.elbow, foffliing an acnt^ ao^le on the ouier e^d ; pn the 
taoef end is another elhow^. wbioii terns down, foroung 
a right angle, wiili a bar perforated with hoiea at suitable 
4ljs|ance§, to correspond wUh ti)# nuoibers of the iadex. 
Into the boles in ibe bar a steel pointer, 7 or 8 indies in 
length, may be serewed, so as to eater tbe boies of the 
index. This iron can move horizontally, being sup- 
ported with hook bolts, and is kept in place by a ssgali 
Spring acting on the inne^r end ; and two gnard screws 
are set, so as to guide tbe large pointer into one of the 
holes in the ind^^ wi^^ the ^^riag^ Iqtg r^t^/n from . 
the cut. 

On the pther side of the framei where the onter end 
of the hand on the carriage passes, is a small trip iron, 

that strikes on tbe outer end of the hand, and unlocks 
its pointer from the index ; at the same time, the large 
pointer entering one of tbe holes of the index, and the 
carriage striking the acote angle of ""the shifting iron, 
give it a bonzuntai motion inward; which causes the log 
and index to shift one number^ when the shifting iro^ 
tirtfces the guard screw ; ikai prevenu Its shifting more 
than one number at a time» The Outer end of the hand 
being now relieved from tbe trip-iron, its pointer enters 
a new hole of the index by means of the spring, and thie 
carriage again moves forward for another cut. 

Tfius it operates, \vithout any aid except the power 
that drives it, until it cuts a tier of lumber entirely^arouod 
the log, like the radii of a circle, leaving their tlytji e^ges 
attached to it. These are then taken off, and another 
tier cut in the same manner^ that is, when the log is 
large enough to admit of two tiers. 
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RefBKBHCB TBB PliATB. 

Fig. 1, (Plate 111.) gives a top view of the macbioe^ 
.wiih the log in it ready for workiag. Fig»ft gives a tide 
vleMT of the MMne. Pig. 3 an end view of the tame, witb 
a log as partly cut. Fig. 5 llie saw. Fig. 6 the sapper. 
Fig* 7 the haod-frame, spring, and band. Fig. 8 the shiit- 
iag ir5a ia. two views. Fig« Q tbe.iettiiig iron. Fig* 10 
the trip-iron. Fig. 11 the trucks. Fig. 12 the stands*. 
Fig. 13 the index. 



Re/irence to the ieverai Farts a$ put together, 

A A the frame, which is made of timber about 8 by 
14 inches, and put together hj screws. BB the car- 
riage^ made of timber, abont 7 by 8 inches^ pnt together 
< by screws. C the log, as dogged and put into the ma- 
chine. D baw and sappers. £ main pulley and shaft. 
F feed-pulley and shifting gear, wbich is connected to 
the rack under the carriage. G tightening pulleys. H H 
regulating pullies and shaft. 1 1 friction rollers and stands. 
' J index. K index, shaft, and cog. L centre iron and 
cog. M M iron slides, bolted to the sides q£ the frame 
for the trucks to travel upon. N N revolving lever and 

springs. O pin, which attaches tiie lever to the sides of 
the frame, and is the fulcrum on which it works. P knob 
on the side of the carriage that works the shifting lever. 
Q hand-frame, spring, and hands R shifting iron and 
long pointer. S setting iron, which is bolted to the 
under-side of the carriage, and strikes the acute angle of 
the shifting iron, when the carriage returns to set. T trip- 
iron, which unlocks the hand from the index, when the 
carriage xelurns to set. U U stirrup screws. 

Rbxabxs,' 
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♦ 

Tbit siachine farotihes a new meibod of mi^iiQ&ctiuritBg 
liftuber for various useful purposes. Though the circular 
saw bad previously beeo in operation in ibis countryy and 
ia Efngop^ for catting small stuff, it had not, within tbt 
Iraowledge *of the writer, been suceessfullj applied Uk 

solids of great depth; to efTect which the use^of seclioQ 
teeth are aloiost indispensable. 

In my first-attempts to .employ the circular saw for tb^ 
.purpose of manufacturing clap^boards, I used one nearly 
full of te^h; for cutting five or six inches in depth into 
&ne logs* The operation required a degree of power al* 
most impossible to be obtained with the use of a band^ 
the heat caused the plate to expand and. the saw to warp, 
or, as it is termed, to.get out of true. To obviate these 
difficulties I had recourse to the use of section teeth, and 
the improTement completely succeeded* The power re» 

quired to perfuriB a given quautilj' of work by the other 
method, was by this diminished at least three-quarters* 
The work, formerly performed by 70 or 80 teeth, was by 
the last method performed by 8 teeth; the *saw*dnst; 
which before had been reduced to tlie fineness of meal, 
was coarser, but the surface of the lumber much smoother 
than when cut with the fulJ-teethed saw* 

The teeth are made in the form of a hawk's bill, and 
cut the log up, or froju the circumference to the cenire- 
The saw may be carried by an eight-inch band, when 
,dri?en a proper -speed (which is fronk ten to twdve 
hundred times per minute) will cut nine or ten inches in 
depth into the hardest white oak timber with the greatest 
ease* The sappers at the same time cut off from one to- 
two inches of the sap, and straighten the thick edges of 
the lumber* 

Hie 
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m 

The facility willi which iliis saw will cui into such 
bard materials, may be supposed to result from the well 
wiiiblitfcied ^inciple^ timt wkm two libftAtum hi iio- 
tion dome in oootiict, their re«p«iitm aotfoo Oft «fl8il 
toihtf is in direct proportion lo their respective velocltiei} • 
Ibat a circular pkli of iron poi iato a quick rotary oaO^ 
, liooy irtii with gNWt ease ptoatratt havd^d 4tMrl> 4>i 
cot off a 61e, when applbd tv its ^ircuinferedce ; and iln* 
same principle is applicable to a rotary saw for cutting 
wMMli' The raqoisite degrte of Velocity it obuiived^by 
the eoDtiiuimu nlotidii of tht dreulaf law | by iHiieh al#« 

it has ^reaiiy the advantage of one that has but a slovf 
mouma on account. of dulling, as the tecih are but \kilt 
•ffeoUsdi ted beiag obi/ ^igbi io oomberi but a fb«r i»ck 
ncola' kbiaar il ivqaircd ictharpenr thbin. If thevaloi 
city of the saw were slackened to a s{)ced of but 40 or 
60 times p«r minute^ it would require at least foar a^b 
hm4» to caity* it ihraagb a log m aboTer de»cribcd« 

OKc madhiAc wilt cut horn 18 to 80 hundred sc|Oaiii 
Icei of pine timber per day, and two of them may b^ 
Mfca by a c^Miinoti tuUwheel 7 or 8 feet in diameief, 
having is or feci head of water, with 4 cog-wheel and 

trundle head, so highly geared as to give a quick raotion 
to the druoM^ which should be about four feet io diaiae^ , 
ten Tbemacbiae is to' cobftrecied Aft to looniifaeiOfO 
iiiaiber frok 4 lo id feet id foogth, and frona two to ten 
inches in Width^ and of any r^nired thickness. ■ •' ' ^ 

It has been introduced into aiost of the New England 
6tatei, and has gtvea perfi^et eatisfactioa. The tufieyioHiy 
of the hmtber haii tot tkWe years pB»t be^ evfttneiitly 

|>rofed in this town (Brunswick, Me.), where there have 
boeo aonnally erected from fifteen to twenty woodea 
buildings^ and foir covering the wallt of ilrhich thift kiod 

has been almost univt^i sally used. The principal cause 
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of itt tttperiority to milUsawed lumber, it ia the. manner 
iti whicb it is maaufactored, viz» in being cut towardi 
oeatm of the iog^ Jike: th^^ndil of circle; tbit 
kinAs tb« liiai|)€r:feiiiiier*edged in ibie 'exact Ibape in 
«rbich it should be, tu set close on a building, and is the 
only way of the grain, in which weather-boards of any 
kind oao be fDaoufaciored to withitaod the iafioeiiceof 
ibe weather, whhoiit abrlDking, swelliDg^ or warping off 
the building. Staves, and heading also, must be rived 
the same way of the grain, in order to pass insfiectioii.^ 
The miil-iawed lumberj, which, I (relieve, it now univer* 
tally used in the Middle and Southern States, and in th^ 
West indies, for covering the walitf of wooden buildings 
iapartiy.oQt .in a wrong direction of the.grain, whicb it 
the caaae of its cracking and w$irping off, and of the ' 
early decay of the buildings by the admission of moisture. 
That such is the operation ma^ be inferred by examining 
• stick of timber which has been exposed to the weather ; 
the cracks cansed by itt shrinking, all tend towards* the 
heart or centre, which proves that the shrinking is di- 
rectiy the other way of the grain. It follows that lumber 
wii tbfoogb o^ across the cracks^ would not stand the 
wo ai4 ief in a sound state. In any degree to be compared 
witli that whicli is cut in the same direction with them. 
I hwve^ao hesitation in stating that one half the qoantitjr 
«f Iraber mannfactored in this way, will cover end keep 
tight and sound the same number of buildings for an 
hundred years, that is now used and consumed in fifty 
jeart. Add to this the redaction of expense in tran'^ 
|ioriation, and of kbonr in putting it on, and I think, 
every one must be convinced that ihc lumber manufac^ 
aued io thU improved way» entitled tu the preference, 
III mannrncluring staves and heading a great saving 
h made io tht timber, parttcniarly as to heading, of 

which 
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-which at leasi dbable ibe qaaotity may be oUmed by 

this mode of sawing, to what can be procured in the 
copamoo method of liviog it ; nor is tiie straighi grained| 
or good rift iDdispentabk for the aew, it la foe the 
purpose of being rived. The heading, when sawed, it \w 
the form it should be^ before it is rounded and doweiied 
together, ail the dfetaiog required beieg merely to amooth 
off theootsidet with a pUme. Timber for ataYca oogbt 
to be siiaiglii iu order to truss, but may be manufac- 
tured so exact ^n size, as to require but little labour to 
fit them for settiog up« 
Both articlei are much lighter for traotportaUoiiy beiog 

nearly divested ot supeilluous timber, aiid may be cut lo 
any thtckoess required, for either pipes, hogsheads, or 
flour-barrek. , « 



Ou the Formation of Jkxible elastk Tutei. 
^jf Mr, Thomas Skidmoar. 

From the American Journal of Scibncb and Asts* 

1 HAVE lately had occasion, in the practice of the 
ArtS| to make use, io a modified manner, of the cooi^ 

pound blow- pipe of Hare, supplied with oxygen and 
hydrogen gases; and, in doing so, liave been compelled 
to seek for some 'material of which I could make a flex*- 
ibie elastic iiose or tube, indispensable to my operations. 

Leather, in various ways, was used vsitliout success. 
The intestine of the bog and the bullock, in their natural 
state, answered a tolerable purpose, for a short time^ but 
they soon cracked, and exhibited fissures, through which 
the gases escaped very fast, and on beiog tanned with an 
infusion of sumachi became very porous, notwitbstand* 
ing ihey were surcharged with oib, tallow, &c. 

At 
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^.M last I idiagiiied thai eaoQtclioiiCji or loitia-nihjber, 
oigbt be em ployed with prospect of suoceBS $ and 

as I obtained it, I trust it may possibly be of import- 
ance to some of your readers to be made acquainted with 
the process I pvrsaed in Us manufacture, the detail of 
which follows, and is at your disposal. 

I caused small iron wire to be coiled spirally around a 
cyliodricai rod of iroo» as close as it coald be laid, of the 
kngthy in one instancei of twelve feet. The extremities 

of this spiral coil were iben made fast to the rod (after 
having been once loosened from it), in manner, such, 
that, in the subsequent operations, the contolntionis of 
the wire should remain in contact with each other. 0?er 
this spiral coil was wound, in a similar manner, a cover- 
ing of tape, ferretings or other fabric, so as to completely 
infest it, and^ in a process which is shortly to follow, to 
prevent the intrusion of* the gum to be used into the 
cavity of the spiral coil before mentioned, 

Tlie rubber is now taken, I mean such icind of it as is 
sold in the form of bottles, and cut into long narrow 
strips, like carpet rags. This is best effected by cuitinir 
them originally into two eqi^ai parts, and then reducing 
them, a^ near as may be, into the shape of a circular ^ 
plate, with a pair of sharp tailors' shears, which suc- 
ceeds in such case much belter than would commonly be 
imagined. These strips are wound over the covering of 
tape or ferreting above mentioned, in a spiral manner, 
from one end of the coil to the other, and this in my In- 
stance was twice repeated, care being taken to lay, as 
far as practicable, the fresh-cut surfaces in contact with 
each 'other, drawing them so tightly, as to cause them, 
from their elastic property, to stretch to two, three, or 
four tinges their ordinary length. When this was done, 
aootber co? eriog of suong tape (linen is to be preferred) * 

was 
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* 

,WB laid likevrite ipirally ofvr or aromid the tme, from 

end to end, and secured upon it by very strong twine, 
laid M cbeeiy as could be done, and drawu as tightly at 
the* autterial voald jpermit^ • The tod pf iron was next 
-withdrawtt : the fieceotly«-formed boM was then to far 
bent into a circular form as to be received into a vessel 
of water, in whick it wag boiled ior an hour or two, when 
It was taken oat, ibeestetnal oovermg taken off, and the 
interna] wire and tispe withdrawn. 

The latter operation at fust gave me some trouble, in 
/consequence of the stiffness of the wire; but In pre* 
paring other tubes of the knid this difficulty was orer- 
come by annealing the wire previous to commencing 
operations. 

In the course of my little practice. In pursuit of ibis 
object, I found that, if the hose so prepared be for any 

purpose subjected to a second boiling, it has the effect 
of reducing the size of the hose considerably ; so that if 
this second boiling be even intended, though I know of 
^no reason to desire it unless tt be to unite two pieces of 

hose together, this circumsiance should be taken into 
the account. 

I know very well that hose or tubes of this material, 
made upon glass or metsf rods, are stated to have been 

fabricated; yet, as I was unable to succeed, in that way, 
in specimens exceeding four inches In length, i con* 
elu d ed , that where twice <ir thrice that number of feet 

were wanted, the metliod was impracticable, and therefore 
pursued the one ! have detailed. It resulted in a hose per- 
fieetly elastic, as jrdu may wefl conceive, and thongh'not 
very elegant on tu exterior^ yet very light, and perfectly 
impervious to the gases it conducts to the bloW-pipe to 
which U is attached.- « 

^ccouni 
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jlccount of a new Escuknt Vtgetabh called Tetragonia, or 
New Zealand Spinach* By Mr, John Aj^deason, 
Corr&l^(miii^ Membtr of lib Hortkidittrmi Smiiy, 
Gariemer to tho Earl of Etsn, F. H.S^^Kk. a^ CW 

mburjf, in Uerifordshire* . ' . I 

Proin the Transactions of the London 
HoKxicoLTURAL Society. 

The veiy geoeral approval which the tetragonia ap- 
.peart to bav^ received, aa a aabatitnte for mmaief a|»ioadh 
•has indocecE ae to Jay before the Horiicaitural SOoietj 
an account of the plant^ and of its culuvalioa as a kiichen 
garden vegetaUe* i , 

Though known to botanists for many years/ and not* 
^rithnanding its value at an esculent had been- aaoer-^ 
Gained by the first discoverers of the plant^ the tetragonia 
txpatua has been only cultivaled as a natter of curi- 
osity till within these few years. The Coonl D^Oorches, 
who had obtained seeds of it from the Jardin du Roi, at 
Paris, first published an account of it as aa esculent, aucl 
a notice respecting it, which bad not been given belV>re, 
is inserted among the escolent vegetables in the Bom 
Jardinier of the present year. 

In the spring of 1820 M. Vilmorin sent a snuUl packet 
of the seeds to the Horticoltaral Society .at a novelty i 
these were sown in the garden of the Society at Kensingw 
ton, and the excellence of the plant, was admitted by 
several persons who tasted it. Last winter Lord JStste 
brought some of the • seeds from Paris, -whSeb ' I 
raised, and their produce has been continually used at 
Cassiobury through the summer, and up to the present 
time. 

Vol. XLIV.--*Secomd Sbries. O Onr 

« 



Digitized by Google 



4i Jeemmi of m mm Eteukni FfgeiabU, 

Qnr firit knowledge of ibis plant wat derived from Sir 
Joseph Banks, who discovered it in the beginaiiDg of ilie 
year 1770, at Queen Charlotte's Sound, in New Zealand, 
when with Captain Cook in his first voyage round the 
world. In the accoant of that voyage, edited by Dr. 
Hawkesworth, it is mentioned amongst the plants of 
New Zealand as having been met with once or twice, 
''and resembling the plant called by country people iamb's- 
qnarters or fat^ben ; it was boiled and eaten instead of 
gveews*" S p e c imens and seeds were-brought to England, 
and its iiurodactton by Sir Joseph Banks to Kew-gardens 
is recorded to hav£ taken place in 1772* In the sketches 
■lado of the plant in the voyage, which are preserved in 
the Banksiao library, it is called tttragonia cornuta^ and 
Gaertner, who had received specimens from the Banksiao 
herbariom| with this its original name, gave it that ap- 
pellation when be figured its frnit* It received iu pre- 
sent name from Pfofessor Murray of Gottingen, who 
having obtained the seed, without a knowledge of the 
history of the plant, pnblisbed in 1783 a deicriptioa and 
6gure of it in the Transactions of the Royal Society .of 
Gpttingen, as a new plant ; he afterwards ascertained 
that it was the same whicii was introduced by Sir Joseph 
Banks, as appears by his edition of the SjfUmm vtgt* 
tabUium, published in 1784: the specific name of expansa 
was, however^ retained, as having been the first printed, 
and for the same reason continues to be used. Professor 
Pallas had previously, in 1781, pnbiished a description 
and figure of it under another name: he found it in the 
garden of Couot Demidof at Moscow, where it had been 
received from Baron Jacqnio, of - Vienna, as Uir^^pmia 
€Oftmi0$ Pallas, conceiving it to be a new genos, had 
called it demidovca ieiragonoides i but as he appears to 

have 
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have heea wroog io^^tiii^osiiig it distinct from teiragtmui, 
hii OMM bM of eoniTM htm diflcontinacd* 
• The vahieoflhe beaame more kaowo In Captain 

Cook'^ second voyage. Forster, who went wiih liiat ex- 
- pediitou, foaii4 it alio at Qaeea Charlotte's Sound in 
great aboadanee id 1775, and dnring the ttajr of tha 
ships at that place the sailors were daily supplied with 
it at their meals. He also met with ii in the same year 
on the sboret of Toogatabo, one of the Friendly Islands. 
Tbe iobabitaals of these connuies did not appear to eat 
it, or to know its good qualities. Farsier, io the original 
drawings of his plants, which are preserved in the Bank- 
sian Librarji as well as in bis publications after* bis re- 
tnrn, named it ieimgoma kmUmifoUay though ibe yoonger 
Forster, in iiis account of this voyage^ when he notices 
ibe plant, oails it Htragoma eornuta, 

Thnnberg fonnd it growing wild in Japan* where it is 
Ctalled tsura ««, or creeping cabbage. In his Flora Ja^ 
pofiicm he named it tetragonia japouicaf but he subse-. 
qnently eovrected. himself, and referred bis plant to T. 
flsjMnms. 

Besides the works above-mcniioiied, it has also been 
described and figured by Scopoliy by Roth, and by 
de Cancblle* Several of tbe writers which i have referred 
to note the plant as biennial, but in our climate it cer* 
taioly is only an annual. 

From tbe experience which I have bad in tbe ci|kiva- 
tion of the tetragonia, in the pt eient year, I can ventt^e 
to recommend tiie following ueatment : the seed should 
be sown in the latter end of March in apotj which must 
be placed in a melon frame ; tbe seedling plantt« while 
small, sbonki be set ont singly in small pots, and kept 
under the shelter of a cold frame, until about the 

twentieth 
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tweniieih May, when ihe mUdocst of tbe »«ason wiil 
probably allow, of tbeir being plantfrf oot, wiCIkmii riak- 
of Mug killed by ffoai« Ai that time a bed oaat bt pre- 
pared for the reception of the plains, by forming a trench 
two feet wide, and one toot <i«ep, which muit be filled 
level lo tke torfiice witk rotten dong from aa old oucmaber 
bed ; the dung mutt be'ooiwred with fix inchet of garden 
mould, thus creating ao elevated ridge in tiie uiiddle of 
the bedf the aides of wbicb miua extend three feet front 
the centre. The plants mntt be pat onilhree feet apatt; 
I planted miuc at otjly two feet dibtauce iroiii each other 
but they were too near. In five or six weeks from the 
pkttiingf their branches will have , grown sofficientljr to 
allow the gathering of the leaves for ate. In dry seasons . 
the plants will [>iobcii>!y requiie a good 8U[»fjIy of water. 
They put forth their braoches vigorously as soon as they 
have taken fo the ground, and extend before the end of 
the season three feet on each side from the centre of the " 
bed. 

The .braochas are round, nuniefoas, soeeolent, paie* 

green, thick and strong, somewhat procumbent, bai ele- 
vating; tlieir terminiUioiis. The leaves are fleshy, grow- 
ing alternately a( ^mail distances from each other, on 
shortish petioles ; they, are of a daltoid shape, bat rather 
elongated, being frQm two, to three inches broad at the 
lop, and from three to four inches long; the apes is al- 
most, sharprpoi'^ ted, and the two extremities of the base 
are blni^tly ropt^ded ; tl»e wholejeaf is smooth, with en- 
tire edges dark green above, below paler, and thickly 
studded wit,h aqueous tubercles ; the mid-rib and veins 
project cpnspicaoosly on the under surfaee. The flowers 
are sessile in the alss of the leaves, small and green, and, ex- 
c^p^ that they shew iheii yellow aiuheree when they expand, 

they 
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ifaey «re very inoonspicuoiis. The fruit when ripe has a 
dry pericarp oi^a rude shape, wttb four or five horn-Jike 

processes inclosing ihe seed, which is to be seen in its 
covering. 

In gathering for use, the young leaves must be pinched' 
eflP the branches^ taking care to leave the leading shodt' 
uninjured; lliis, wiih ihe smaller branches whicli subse- * . 
quently arise from the aias of the leaves which have been 
gathered, will produce a sap|i1y until a late period in the' 
year, for the plants are sufficiently hardy to withstand 
the tfosls which kill nasturiiums, potatoes, and such 
tender vegetables. 

The letragonia is, I understand, dressed exactly in the 
same manner as spinach, and whether boiled plain or 
stewed, is considered by many superior to it; there is a 
softness and mildness in its taste, added to its flavour, 
which resembles that of spinach, in which it has an ad* 
vantage over that herb. 

My whole crop in the present year consisted solely of 
nine plants, and from tiiese I have been enabled to send 
in a gathering for the kitchen every other day since the 
middle of June, so that I consider a bed with about 
twenty plants quite sufficient to give a daily supply if re- 
quired, for a large table. 

The great advantage of ihis vegetable is as a subsliinte 
for summer spinach. Every gardener knows tlje plague 
that attends the frequent sowing of spinach through the 
warm season of the year ; without that trouble it#8 im- 
possible to have it good, and with the ulaiost care it 
cannot always be even so obtained exactly as it ought to 
be (particularly when the weather is hot and dry), from 
the rapidity with which the yonng plants run to seed. 
There seems considerable difficulty in obtaining the 

seeds 
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seeds of the tetragonia; the rapid grnwth and tuceulence 
of the shooUp ia consequence of Uie bed being «o bighiy 
niMiDred^ pre? eot iheir ripeoiBgy Mid i an ditpoiod lo 
think it will be desirable to maice a leparate plantation 
on.a poorer soil for the especial purpose ot getting seed, 
,or pefbapt to retam aome piaata ia garden pou^ to be 
kept ttunted and dry, aod to be treated at ice-plaote 
usually are, wiieu seed is desigued to be ubiained from 
them. 



Jccount of a iuccessjul Method of managing Aquatic and 
Bog Plants, a» praeHsed in the Roifai Botanic Garden 
ai Munich. By the Chevalier Francis be Paula 

ScuRANK^ Foreign Member of the HorlicuUtiral Societjf, 

m 

. From the Transactions of the Lo^ndun 
HottTicuLTu&AL Society* 

I N all botanic gardens contrivances are to be met with 
s for cultivating aquatic plants, and in most of thetn, placet 

^ are also set Apart exclusively for bog plants. The former 

usually consist ot' ponrh^ of larc^er or smaller sizp, wlncli 
frequently are lined with brick-work, or masonry; or 
merely of basins or reservoirs, in which the water for 
watering the garden is collected, and wherein the plaiiti> 
themselves, either in tubs or pots, are plunged at greater 
or less depths, according to circamstancet. ' 

AH these methods are, however, attended with great 
inconveniences: some aquatic plants having very con- 
siderable roots, do not well admit of being confined in 
small tubs or pots ; at least these tubs and pots, when 
filled with growing plants, and the earth that surrounds 
them, becoioc too heavy lo be properly managed. Be- 
sides, if the basins are so constructed as to receive the 

water 
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water fmn artiEdal fountains^ or jeu, the fail of the 
tumliUiig wcttr n^eftmnly dittufbt the vegetation of the 
plattU whteh it reaohes, and spring wat^r is at all timet 

too hard for the nourishment of plants ; for which reason^ 
ia iiasioa oi' this desciiption, let then) he ever so much 
exposed to Ibe am, confervas are rarely prodecedi pro- 
irtded the height of the jet is in due proportion to the 
diameter of the basin 

For these reasons ponds are preferred, wiiich are eitiier 
lined to a certain depth with a thick coat of day, of' 
made water-tight by means of masooiy or brick-work ; 
they are then filled with mould, and the plants set in 
them* But shcb ponds, while they take up far loo mnch 
room, which might be better employed, do not com* 
pletely answer iheii object. For as plants are cultivated 
in n botanic garden solely for the purpose of being studied 
with the greater ease, the edges of these ponds can only^ 
be planted, the centre part being out of reach ; this space 
cooscqueutly is lost to the garden. If the pond be heely 
exposed to the sun, without any considerable current in 
the water, it may be filled with difiTerent species of green 
confervae, which will spread to the edges of the j)ond, 
render the plants that grow there foul, and if they hap- 
pen to be of a tender nature, even destroy them. 

It might possibly be contrived that ihe ponds being 
made small, the centre might be reached, but another 
inconvenience remains unavoidable, arising from the 
plants themselves. Almost all water plants have creeping 
roots, in some (as menyanthes trifoliate) the creeping 
stems oiteo change into roots ; it therefore happens that 

* Tlisis artificial foantalos» or water-works, to which the aathor 
alludci, are ia medero times not much leea in Eoghuid, but they 
still form a great ornameat to the gardens on the Cootia«nt. 

tlie 
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the plants placed ia a pood soon grow confusedly and 
wildly tbfougb out another ; Uie toialiy ihe teoder, or, if 
I may say lo, tbe modestly growing ooes, bcittg dispkocd^ 

or at least hidden from the eye: at the same time tbe 
^larrow bridges, particularly in large poods, which ooe 
might think of coostruciing^ would require to be too eleae 
together, if designed both to faciiilate tbe exaasieatkMi 
ot lUe plants growing in the poud, and to afford :iecunty 
to the boiaaist. 

The botanic garden at Monich was origiiiany laid out 
by tbe Chevalier Scbell, keeper of the Royal Gardens* 
His object, in this uiuici tukiog, wa$ to establish the 
main points^ and to provide for what was essentially ne- 
cessaryi at tbe same tame leaving room for aucb fwlnre 
improvements as might appear, according to circum- 
stances, requisite and advisable. In this stale the garden 
was intrusted to me. I found it incumbent upon aiey at 
the outset, to represent to tbe government, tbal I lelt 
the want of two things in this garder), olhcj wise admir- 
ably laid out, viz. a rock work, and a piace for the 
gtowth of iiquatic and bog plants* Tbe Cb'evalier Scbell 
was accordingly charged to supply both those wants, and 
to consult with me upon the subject. The plan for a 
rock work, as applicable to a botanic garden,. I have ael^ 
i ^ mitted to our Academy of Sciences, in whose Transae- 
tions it will appear. With respect to (he aquatic plants, 
I commuoicated to the Chevalier ScheU the difficulties 
above-mentioned, owning, at tbe same time, tbat I keew 
of no remedy. He proposed to me canals, or trencllet, 
constructed of biick-work or uiasont y, to which I ob- 
jected their want of durability, and their liability to be 
disjointed and destroyed by the plants themselves^ For 
whereas, according to Braggman's accurate observations, 
plants secrete thiuugh their routs iiuid particles, wbich 

are 
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aMof «iiMclttatore; as Moa m iIm foots oome in coa*, 

Uct with the ccmeot or mortar of the brick-work the 
Jine la gnMlBilijr lUcaoifedy and the roots fieiietjratiog 
tkiovgh ihe sides loosen ibe brioks^ and tbos gaao move 

air. By this means the plants get, by degrees, into the 
saase kind of entaogiement and confusioDy which I have 
adverted to ia spaakiog of Uie poadsi aiace tho' sides of 
the Ireoohcs cannot well be made- stronger, tban oae 

brick's thickiless. Tb&se considerations led M.'Schell to 
I think of wooden trooghs^ and he Mas snocessiniiy exe- 
oited the idea* 

« 

Troughs of this description are ased in mioei, and art- 
like cJ^anneis or gutters, formed of three planks fastened 
together «t eight angles^ which consequently' have the 
siMpe iof Jong paraUelograms. If they be made of sncti* 
wood as will resist the action of the water, and if they, 
besidc^s, be saturated with tar^ they not only effectually 
vitbslaf d deoay for agneat Domber of yeacs, baialsotihe 
OMroaehiiianl of tbo roots of the plants^ whieb oamot 
act upon them, either chemically or mechanically ; and 
dieir .renewal may thus for a long course of years be un« 
QOCWIMT*. Now if grooTOf be cut in the side planks,^ 
and cfpss boards inserted at certain distances, for the ' 
purpose of dividing the space into compartments of dif- 
ftnntsij^ and. if .these cross boards be made <tf iho 
snme kind of wood tarvM In a like manner, by this co»* % 
trivance just so much room may be given to each plant 
as may .be .desired, for '\t is only necessary to take away 
frQm> or to add to these partitions^ in order to contract 
•r to extend the divisions. The means are also thus 
afforded of managing every division differently, since, for 
instance,. tQ plants which do not want much water (as 
aalraja natans^ a deep bed cf earthy mixed with smaH 
pebbles, may be given, whilst others, that have creeping 

Vol. XLIV* — SKgoNO Sebies. H roou 
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roots (m h^dnduim momu'rmui, mmijfmdke$ njf m p km dm, 

metiffonthes trifoliata) may enjoy a greater depth of water. 

My accoUQt will be more perspicuous if I describe this 
cootriYWice for aqoalic piaatt ai it hM bcca execated ia 
oor bottnic garden. ' i 

The garden Ijas three large reservoirs of water, in 
each of which the level of the water is raised one 
foot above the quarters destined for plants. Of these 
quarters one was set apart for aquatics. In this • di- 
vision were laid down six parallel compartments of 
troughs so united together, as to present the form of 
so many Greek lis, the heads of these letters lying 
alternately in opposite directions. The troughs are one 
foot six inches in the clear, and of the same depth; 
they are made of oak planks three inehes thick, and wdl 
talrred* They are not laid upon the bare ground, but oil 
strong supporters, which are also tarred, and fastened to 
stont posts. Stone pillars might also be used for this 
sub^tructdre. The space bebw the cross pieces was 
kept clear the whole length, so as to prevent the bottom 
of the trough from touching any thing but iis supporters. 
The troughs themielyes received a very slight indinauoOf 
not amounting to more than an meh and a half ih one 
hundred feet. This inclination gives to the water a faH 
which is adapted to all plants ; it is sufficient for those 
that admit of a stronger current, and not too much for 
such as would be carried away by a quicker stream. It 
18 not easy to conhne udvinia nutans within one division^ 
it will perhaps stray into the two adjoining ones, for 
wftere it grows naturally, and is exposed to 'a more rapid 
currciuoF water, it will sometimes stretch along the whole 
extent of the rivulet which it inhabits. The species of 
Imna spread through all the divisions. A slighter fall 
than that given would create too insignificant a current, 

and 
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and the water, besides being liable to be impeded by (be 

• |ii«il8,.inigbt4»vobably becanie stagnant. 

' •"Tbe experience of leveral years has proved that the 
plmits not only do exceedingly well throughout the sum* 
mer, tbe stronger kinds not eiccepted (as cicuta virom, 

' the tpedet of iq^n^ea, aearus eaUm^, Ke,) bat als^ es- 
dnlre wdl the winter ; the fall alluded to being snffieient 
to keep the water from freezing, if the precaution be used 

• 10 cut away tbe herbage of tbe plants beiow the surface of 
the water, and to cover tbe trough with a roof of boards, 
upon whidi hone litter most be placed. By cutting 
down tbe plants, that which would retard the flow of the 
water is femoved, and by tbe covering tbe frost is coui- 
teraoted. 

' In the troughs tliemaelves, at various distances, from 
oae, two, and three feet or more, cross boards, or par- 
Jtilions are inserted, which mov^ in grooves, and serve 
both to check the excessive spreading of the plants, and, 
on the other hand, when removed, to add at pleasure to 
ihe space*. These partitions are somewhat lower thaa 

ithetrosghs^ in order to allow the current of, water to 
pass over them. ' < 

The water required for this apparatus^ is conducted 
frocn the large upper reservoir by mean^ of a lead^ pipe 

.of one inch bore, into the first division of the troughs, 
where it is discharged with a shoot, about the thickness 
of a &nge(f, which is sufficient to supply all the troughs, 

to the extent of five hundred feet, and even all . the 

> 

ground that is interposed. Between the sides of the 

troughs," spaces of eight fcit and a half in width are left, 
.which are divided length-ways into three parts, that is 
to say, into two pathways along the trooghs, tmd m flud* 
die pari, rather concave, and five feet brodd. Tbif mid* 
die part is filled at the bottom with a thick layer of strong 

loam 
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loam, ttpoii whieh garden mookl, or finer soil, is pot ia 
•vfficieBt qoaniity lo «eefeif« the beg-pteta^* TIm cm- 
ca^ sbapt aboe ia oaleukittd im MMao^tlia wiilare mi- 

deraeatb^ longer than a level space would be qualified to 
do : bot it is also provided that tbe moUuire may be ia-i 
tteaead at will> bj lettng om the water fmn the tiosg^ 
Ittto the cavity, by meant of apertures at the eadty where 
^ the trough turns, aod where, for this purpose, a small 
melination bat been contrired to eaate tbe water to fall. 
But dnce these beds are too long to be srrigaled aaft- 
ciently from one point| an aperture is again made half 
way in each tide of the troughs; by these meant tbe beds 
tre waiered from two distinct points. 

After the water bat flowed through all the troughs, the 
residue is taken oflf by a drain of sufficient depth to keep 
the surroirodiog ground from becoming too damp ; which 
is easiljr aocomplitbed, as it rant into a bottom of coane 
aaod, which la of immense depth all anmnd Mmiich* 

As ia a botanic garden, the stronger kinds of plants 
must necessity be taken op^ from time to timet to be 
oletMnd, .to bare their roots pronedy and to be aet m 
better order, an apparatus of this description facilitates 
the labour greatijr i you not only get at the plants,, alto- 
gether^' more conTeniently than when they are in ponds^ 
hntjowms^ also treat the phmta ki any given divisioD» 
as yon like, without interferiogi in tiie least, with the 
■other divtsiont. 

* We may presume, that tbe author, ioitead of piakiof tbe bed 
for the bog plants of loam and garden mould, would have reeom- 
tnended peat earth, if that had beea within bis rsscb. Bat thai 
spedis off soil, we are informed, is aol to be met with ia those 
fMiswfaarefaeieiiiss.* We kaow thitit is tbe best salted for tbe 
ealtif alU4 of tbe ptsats te-qMUea. Under certaia eifcomHtneast 
Umay haiakprneed^awiatarsof losuL Smttarff* 

On 
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On lAf frmme of Anmmm m iA« QqA ^ tnm famti 

in the Interior of inhabit^ Hornet. , 

By J(f. Vaoquelin, 
From. the AiniALBt vk Caimib bt si Pbth^vb. 

occasiooy some tiflne since, to exMaine the 

red stains oq a sabre, which it was supposed had beea 
eaiplojed in aa assassination, and that these stains 
were produced 'by iilood ; 1 detacbed»,witb a pen-koife, 
• small portion of the red matter, which I heated lo a 
glass tube, closed at one end, and into which 1 had in- < 
troduced a strip of tuinsol papcff feddeoed witbaa afiid, 
and wetted. 

As sooB as the matter was warm, a yellowish steam 
exhaled, and changed the red colour of the paper to blue. 
A second experiment made with the matter of a red 
stun, which covered' a knife that was supposed to have 
been used fur the same purpose as ibe sabre, and was 
found in the house where the crime was committed, .pCD- 
dnced exactly the same lesult. 

Theie two facts gave an appearance of pvobabiKtj io 
the suspicion that was entertained respecting the nature 
of the stains with which the knife aad jabre werecoTorad: 
however, these stains resembled roil so mnch aum th«i * 
blood, that, although a physician who was consulted on 
the subject did not hesitate to affirm Uiat is was blood, 
we tbaii|ht it jrigbt to itpeafclhe operaiate om eamm oosi- 
niott'tttst ; and a pieee of Iron, fopnd in the ckiset of the 
judge, furnished the means. This rust, the purity of 

which there was uadoubted, when submitted to expen- 
ments, gave the same result as the others. Thisdiscoveigr, 
by destroying ^ sospieiqns.fespectiBg^tbeiiMtniMnts 

in 
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in qoestiooyinay be as nsefol to jastlce as ioterestiog to cbe> 
' mistiy* It proves that rost, which forms on iron in tHe 

interior of houses, is susceptible of absorbing the ammo- 
niacal vapours developed ia them^ aod reiaioiDg them 
prettj strongly. 

M« Laugier, to whom I commnnicated this circum* 
stance, confirmed it on some rust that had formed in his 
laboratory : be likewise obtained traces of sulphurous 
acid which were developed towards the end of the ope* 
ration* 

Nele.-^ Iron*rasl also absorbs animal matters ; for, in 

making the above experiments, we constatuly perceived 
> vestiges of brown oil on the sides of the tubes* 
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Jf ode of preparing a Green Colour. 

^ ' From the Ann albs ob Chimib bt d£ Puysiqub. 

M. BRACCONNOT has published a method of pre- 
« ^ring a green colourt mannfactnired in Germany, under 

the names of Vwt <fe Bckweinfmty Vert de Mitis^ or Vert 
.de Vienne*; but as this process is long aod expensive, I 
ilbinlc the following, which is my own, may be preferable. 
. Pistol ve warm. In a coppef vessel, one part of verdigris, 

in a su£Blcient quantity of pure vinegar, and add an aque- 
ous solution of one part of white arsenic. From the 

mixture of these liqnids a dirty green precipitate is nsnally 

fbrned : this dirty appearance, which injures the beanty 
, -of. the colour, it is necessary to destroy ^ for which pur- 

* See Repettorj, vol. XUI. n. 814. ' 
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pose a fresh quantity of vinegar must be added, until the 
precipitate be perfectly re-dissolved* Boil tbU mixture, 
and after some time a grained crjstalline precipitate 
formt, of a beantifu) green, whicbi when separated from 
the liquid, well washed and dried, is ihe colour in ques- 
lion* If the liquor should still contain an excess of cop» 
per, some fresh arsenic shdttld be added; if it ■cootaiii 
an excess of the latter, copper must be added^ and the 
remainder be treated in the same manner.^ It frequently 
happens that this Hquor co^Jtains w excess of acetic 
acid, and in that caae it may be employed over again 
to dissolve the verdigris. • 

This colour has a blueish shade; but io commerce 
it is frequently required to be of a ^eq»er sbafte,- a. 
little yellowish, and of the same beauty and briUtancy. 
To produce this change, a pound of potash of commerce 
must be dissolved in a sufficient quantity of water; 
ten poonds of the colour obtained by the aboVe pro* 
cess, added to it, and the whole heated over a mode* 
rate fire ; the mass soon deepens in colour, and acquires 
the desired shade. If boiled too long the coloor ap* 
proaches to the green of Scheele, bnt it also swrpasses it 
in beauty and lusUe, The alkaline liquor that reoiains 
after this treatment may be used a^aia for pr^pamg 
Scheele's green. 
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Om iJu Oxyiii of Manganae. 

By Mr. B&HTBiESL, Min^-Enginur* 
From the Ann^l£s o£ Cuimib et de PnYiiQUX. 

Manganese h as four degrees of oxidatioii^ iode- 
patdeotl^ of that which codCtUntet the tDaogaoctlc add 7 
Ilk the eameleoii iiiiiieral» oamelji the protoxydi ihe red- 
•oxyd, the deutoxyd, and the peroxyd. The composition 
of these four oxyd% hat beta determioed with great ex* 
aetocst hf Meaart. BeraellDt aod Arfmdtoo. 

The protozyd is easily obtained by heating to white- 
ness the carbonate, or indeed any other of the protozyds, 
ill a eraeible lined with charcoal. We maj thoa operate 
on pielly large qoantitief, proiided the heal be con- 
tinued long enough, the reduction being propagated from 
the sides to the center of the mass by means of cementa- 
tion. 

The red oxyd b the retolt of the cddnation of the 

deutoxyd or the peroxyd ; the shade of colour varies ac- 
cording to the degree of density of the oxyd whence it is 
pffodaeed | when it ii cooaiderable^ as in the natire per- 
oxyd, the eoloer of the resnhiog red oxyd is to deep as 
to be almost black ; on the othet band, when the textore 
of the peroxyd is very loose^ as is the case with that 
prodnoed by chlorine^ the tone of colour in the red oxyd 
equals in brilliancy the finest colcothar or peroxyd of iron. 

Ten grammes of this oxyd having been heated for four 
honrst in a crucible lined with charcoal^ by the strongest 
fire of a large furnace, were completely reduced, and 
gave a well-reduced button of manganese weighing 7.34 
gcammes. This button was mostly compact, and some- 
what scorifof m on its surfiscef very brittle^ so as to fall 

into 
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into (K)w4fir m a mortar, undei (be pestle, wiih a gokauiar 
tfj(tarei and mttcfa lii>ue, ^xecedi^g |h«t oC tlM giej- 
white of cast-iron . The loss of €.66 8hew$ the propcfrtion 
ui axj^gep; it i# sQQ2^w(iat less than that iami^ ^j^.Ber- 
8«|im ip esTftvimo^f. pixi^b^f Lnmnse tbcr jMiifa* 
iNstCy MkiQ iroBf retained 4^ .wall qvnattiy of cartMHi iji iu 

CQimposttion, ' 

. Qoocentratfd and ht^iling, citric, aoid acts quickly 00 

the riM "^^d <^ iimQgt^bei ftrsi icpdering U brf»wo, 
andf if long boiled wrtii ir» giving the wliote a perfect 

black colour. This product is not the deutoxyd but the^ 
perox^d, as Gay-Lussac has w|;U oJ»s«rv€d ; fof afof 
^ tlKNToogb deai<^ion it by stroifgeakiBaiioii 0.10 
to OJ 2 of its weight; whereas the deutoxyd wooid k>aa 
only 0.033, The prpporiioa of peroxyd thus obtained 
bjr nitrio aeid is sacsli at to j^rodace bj calcination a 
f^oantity of red oxyd equal to 0.S5 of tbe peroxyd ent* 
ployetl. It seems, ilicrcfore, lu me, more natural to c;ou- 
»ider ibe red ojtyd as coi^jpo^edoF two atoouuf protqxyd, 
a«d one aiom of peroxyd, or as follows : . 

Protoxyd • «• • • .O^OSI 
P^roj^yd .•..•.0.379 



U is diBicult to obtain either the deutoxyd or the per* 
oxyd perfectly pure ; for one of these oxyds is almost . 
always mixed with a small proportion of the other ; bnt 
they are found in purity in the native minerals. To ob- 
tain the deutoxydj the nitrate of manganese niust be 
heated to a do)! redness, long enough to decompose iJI 
' the peroxyd, and the temperature must be kept up accv* 
rately to this point, that tbe deutoxyd may not be itself 
decomposed. Concentrated nitric acid easily acts on the 
Vol. XLl v.— Second Series. . L deutoxyd. 
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been added thiK it is still In ^xmt, after standing 
twentj-foor hours, the hydrate that is prodaeed bas'the 
peroxyd Tor its base; if, on the other hand, not suiFicieat 
ebioHne has been employed to decoaipose all the car- 
bonatet Mily the hydrate t>r dentoxyd is formed ; btit 
trsnslty there is a inixtuie of i\\c two hydrates, as the 
chlorine acts upon the ^eutoxyd before ii has been able 
entirely to penetrate to the Ihterior of the grains of car- 
bonate, and to decofnpose them. The carbonate arhtch 
remaitis unchanged may be easily separated i'tom the 
hydrates by acietic or weak nitric acid, either of which 
win dissolve the carbonate^ bat will nof'tooeh* ihk 
hydrates in the cold. These two hydrates of manganese 
appear exactly alike, each assumes the form of a bulky 
powder, interspersed with small brilliant plates, which 
retains mnch water after being drained on a filter. When 
dried in a water-bath it reiaiiis iis bulk, and becomes a 
brown powder, which readily stains the hands* 

1 analysed each hydrate in the following manner : I 
first strongly calcibed a portion, 'and found the quantity 
of red oxyd which il left by the [>roces3, and hence 
estimated the oxygen and water- given out by the appli- 
cation of heat, t then distilled another pottioa in a small 
glhss retort, gradually heated to redness, to' which I at- 
tached a dry and very light glass tube. During and after 
the distillation I applied a spirit-lanfp under every part of 
the neck of the retort where any drop of water had con*- 
densed, and thus forced it forward to the glass lube, 
which I had weighed previously lo the cisperiment. The 
increase in its weight, therefore, after the distillation, 
was the water' that had condensed in it, and hdd previ'- 
ously existed in the hydrafe of manganese. To verify 
the result, I collected and weighed the residue in the re- 
tort 
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» » 

tort after i^Mtillailoii^ md, by due cil«iaiitl9ii» bfongbt 

it to tlie state of red oxyd. I found that, during the ' 
dUiyiatiua of tlie b^draie. aboy;e ineoiioiied, ojk'ygen 
begins to escape sopn an the watc^, and the-.«bo)e of 
the fftiter is not separated till the bjdrate has ]ost from a 
quarter to a third of the entire quantitj. This coiqci- 
• deoce is as near as can be reasonably expected, after 
making allowance for unavoidable er tors, and it coincides 
wrth the numbers giv^n by Mr. Miftcberlich. > - . ! 

Tripk Suiphate of Soda and Ammonia. 

Attflioqiai whteh b|is sp great a tendency to form 
salts wiib a double base, when added to snipbate of soda, 
gives rise to a compound wiiich is easily obtained by 
evaporation and crystallisation. The crystals are large, 
well defined, and do not deljquesce by exposure to air. 

4;98 of this triple salt, dried by a long exposure to . 
open air, were dissolved in water, .and decomposed by a 
known quantity of muriated barytes. The inference from 
ibis was, that it contained 2*280 grains of real. sulphuric 
acid, or 45.740 per cent. 

6.(XmK) grains were heated in a crucibief Jiie salt dii^ 
not tmmedta^ly mek in its own .water of .qQrstaUisatioii 
as sulphate of soda d pes ; but on mging the, heat, amr 
woQia was given.. ou( in abiHidance, and ^|)en sulphuric 
acid ; aiidy lastly, every thing volatile. bejog expelled by 
a brisk fire, only ^A9Q grains of simple sulpha^ of soda 
remained , amounting to 42.360 per cent, A second ex*- 
^efiiCAent gave 42.2^8 per cenL of sulphate oi ^oda \ ,apd 

the mean of the two 42.389* • ;i » l • 

The ammonia was determined by oxyd of copper, in 

ibe iiieLliod described above, and ysaa ebiimated ai^ 9*67.8 

The 
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The entire reialtt in 100. pv it «fe as follow : 

Soda ........ 18.660 oi Sulphate of soda. .. . 42.^9 

Ammonia •••• 9.678 Solphate of amtnonia 31.7^9 

SulphuHc acid . 45.740 Water 

Water 



lOOjOQO 



100.< 



The letukof approachiog tbeoretiiuil rebuilt would be» 

1 atom of soda 3^.09^ or 18.016 

1 atom bf ammonia •••• ^.450 9.887 

. atoms of sulphuric actd 100.232 4IS.199 

' 5 atoms of walei 56.215 25.904 



216.989 * iOO.CXX) 



Idst of Patents for luventiom, ije* 
(Conlinued from Vol. XLIII, Page 384.) 

aJoHN Rankiko, of New Bbnd-street, Westroioster, 
Esq.; for the means of securing valuable property in 

mail and other stage coaches, travelliog carriagee, wag- 
gons, caravans, and other similar public and private 
▼ebiclesy from robbery. Dated November 1, 182d. 

GtioBOB Hawkks, of Lucas^phKse, Commercial-roady 
Stepney Old Town, Middlesex, Ship-builder ; for an im- 
provement in the construction of ships' anchors. Dated 
November U 1823. 

George Hawkes, of Lncai*place, Commeroial-roady 
Stepney Old Town, Middlesex, Ship-builder ; for certain 
improvements on capstans. Dated November l, 182S.* 

Wl LU Alf 
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' WilLiAM BiTNBT, of Palfaaniy Middlesex/ Mathe* 
maticai Instrumeat-maker; for an an ti-evaporating cooler^ 
to facilitate and regulate the refrigemtiag of worti or 
wash ID all leasona of the year, from any degree of heal 
between boiling and the temperature required for fer- 
mentiog. Dated November 1, 1893. 
* THOMAa FosTBft^OiksoRf ofTivertOQi Devooabiret 
Geotlemaii ; for improvements in, and additions to, ma* 
cfainery now in use for doubling and twisting cotton^ silk, 
and other iibrous sabstauces. Partly communicated to 
him by a certain person residing abroad. Dated No<^ 
▼ember 6, 18«S. 

Thomas Gawan, of Fleet-street, London, Tru8S« 
manufactui'er ; for certain improvements on. trosse;. 
Bated November 11» 

John Day, of Barnstaple, Devonshire, Esq. ; for cer- 
tain improvements on percussion gua-locks, applicable to 
various descriplions of fire-arms. Dated November. iSj, 

John Ward, of Grove-road, Mile End-road, Mid- 
dlesex, Iron-ibunder ; for certain improvemenu in the 
constrnction of locks and other fastenings. ' Dated No* 
vember IS, 18€3. 

Samuel Servill, of Brown's-hili, Bistey, Glouctes- 
tershire,' Clothier; for a mode or insprovemeni for dress- 
ing of woollen or other cloths. Bated Kovoiiiber 1^, 

1823. . . ^ 

KiCBARD Gbbbm, of LisIe-strect, Sakkt Anne, Mid- 
dlesex, Sadlers' Ironmonger ; for certain improvements 
in constrnctiog gambadoes, or mad boots, and attaching 

spurs thereto ^ and part of which said improvements are 
applicable to other boots. Dated November 13, 18£3. 

RoBBBT Stain, of the Tower Brewery, Tower-hill, 
London, Brewer; for an improved coastruction of a 

blast* 



6* UtfrfPamt. 

b|iMi|pfiiri^^ej •pi4 ceF(«Ui %pp«ri|ti|f la b« eoat^ed 
ibmnitby which tt adapted to Nub «<MMDB« f a«l ia » 

more economical and useful manner than Imb be<(Q 

warehoaseman, and John Hew^ton Wij^son, of Mh»* 
9i^ft(eir» l4^Dc»shir% SUk ^(ul C^ll^n iDSinutaiiureJ^i for 

John Heathcoat, of Tiverton, Devonshire, Lace- 
-nMOUiacturer.) for n pmdiiae fojr the manufacture » 
plaited snbttaocv compoied either of tilb^ ootio»^ or 
Qlher.thmd^or yam. Dated NovemVev^/.llilitb . 

TuQMAs Hopper, of Reading, Berk^sbire, £sq.; for 
certain ioaproveaients io ^tbe manufactiife of tUk I^aM. 
Deled N^vpolbet ^ Idas, 

» Anthony Deanb, of Cbarles-Birect, Deptford, Kent, 
Sbip-caiiiker ; fur ao apparatus or laeehiue to be wuru 
by persons eDtering rooms or other places filJed nkb 
sinele or other vapour, for the purpose of estinguishing 
fire^or extricating peisuoi^ or property iherefrouu Dated 
Nxyyeodber 20, 11^. 

Jacob Pbskins* of Hill*street, London, aad John 
Mabvinm^ tlite younger, of the GIfy-'road, Middlesex, 
Engineers; for an improvement in the construction of 
ibe furitftoe of steam-boilera wad oiiber vessels^ by whicb 
fuel is^ecoaomised and the smoke consumed. DMd 
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Specification of the Patent granted to J^mes f ^ost, 
of Fmchky^ tn ibe Onmt) of MifUkm^ BuMer;.fi^ 

• certain Improv€ment$ in the Process if caldmifg an^ 
preparing Calcareous and other Substances, for tfii fuf^^ 
\poH rfforaiifg Cement$. JD^^^d Aprii 3# 1^^3v 

To \kM io whom these preseius sbail come, &c« 
'aa^ KMOw YM'f thai la coai|]duNioe wilh Um laid 
▼itoy -I ifafe^Mid Jaiiiet Fmt do -hereby decl»fe tini «qr 
process consists in calcining calcareous substances, or 
iimy .qaAiutaI or arlificiai admixture thereof, with o«htr 
isurthBbt oxydt ifast ofenaeM ifor-tbo purpoai of vfonbiaig 
cements, m soeli inaiMier, that they may be oooled pr«» 
nious 10 any access of the external atmofphoMC air or of 
nnontare ; and this I efl^ct by caleiaiiig tlieofoioMid'Siib^ 
•ittillC08>hi naniartMitory • Aiffiuiobs or kilas with ««chi€*^'d6* 
gr^ of heat, and which degree will depend upoo the na- 
>l^r( af ihe substances acted upon^ the pnrrnr rnjjiMMiom 
,a«kiltficie» fanentty foqoMing mmr Md cmlfmmd 
jMPt 'beal; ood^oloppingaod Jaiifig 4ll .»h^ aperttwaa 
Vol. XLiV. — Second Sbribs. K of 
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6Q Patent Jot certain Improvements 

of the fnroace, and continoing them cloied till the for- 

nace and us cuiuents are cooled; or I withdraw the hot 
calcioed material through aa aperture in the floor ot the 
foraace, such aperture heiog closed doriog calcmatloD^ 
loto an iron or other ejlinder wWh a corretpondiog aper- 
turei but impervious to air or moisture in all other sides 
thereof but th&t in contact with the floor of the furnace, 
aod 1 allow the calcined material to cool therein, and 
while another portion is being calcined in the furnace. 

For such mixtures of calcareous and other earths and 
oxyds as can be snfficientlj calcined at a bright red heat, 
I calcine them in tight iron cylinders or retorts heated in 
furnaces, furnished with safety valves to emit vapour in 
heating, and to exclude the ingr^s of atmospheric air in 
cooKng, and allow them to cool previous to withdrawing 
the calcined mixture ; or I attach other cylinders to ilic 
ends of the before-named cylinders, to receive the cal- 
cined materials, and defend them from the contact of 
external air or moisture while cociing, and while an- 
other portion is being calcined in the first-named cylin- 
ders* The cyhnders used for cooling should have door- 
ways in them to introduce and withdraw the calcined 
material, and have doors fitted air-tight or rendered so hy 
^ luting; the cooling cylinders may also be partly sur- 
fowided and inclosed by other larger cylinders, and 
water being introduced into the space inclosed between 
them greatly increase the cooling power of the inner one, 
and the heat absorbed by the water may be applied to 
wiont useful purposes* 

The furnaees, kilns, and heating cylindefi must have 
proper apertures for charging with, or for occasionally 
stitting the substances during calcination ; but as I do 
-Bot cbtm a patent sight for the i^ific form of furnace, 
but merdy Sot the process of due caldnatton of calcare- 

ous 
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out and other snbstaDces used for cementSf aad for cool« 
ing the calcined materials, while all access- to the exteiw 

nal air and moisture is prevented, I intend the aforesaid 
description only to elucidate cay process, and which is 
equally adopted to pulverised or concrete substances, 

I declare my process consists in calcining calcareous 
substances, or oalural or artificial admixtures thereof, 
with other earths or ozyds for the purpose of forraing 
cements in any manner that they may be cooled without 
any external access of atmospheric air, or of moistore' 
during the cooling. 

Id witness whereof, 8tc. 

* « 

Obsebvations byjhb Patentbe. 

♦ ^ 

. Chalk or carbonate of lime prepared by this method, 

at a heat tiot exceeding that at which cast-iron softens, 
becomes hydraulic lioie, and formed into mortar with 
silicions sand and water, sets and hardens, under water* 

If the calcination is conducted at a bright white beat, 
and tiie calcined substance reduced to a (ioe powder, and 
tempered quickly with water to the consistence of com- 
mon mortar, with or without an admixtuije of siliceous 
sand, it speedily sets and hardens in air or water wilbout 
slacking, merely giving out a very sUght warmth. 

The^ e are several other new and curious properties in 
calcareous and other earths, when subjected to the fore- 
going process, and which the Patentee intends shortly 
to lay before the public. 
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l^^te^taUon ff ihe Pfimi grmUd to John Lamb Hiq- 
OlN«p of Rilham,'m ihi Cminty of Middlesex, Esq.; 
.for certain ImprovemenU upon the CouUrucUott of Car- 

With a Plate. 

O ali to whom these presents, shall come, &c. 
N^w MOW TV, thai to compUaiice with lb« said pro- 
TaMy I the taid John Laae Higgioa do hereby describe 
and ascertain ihe naiure ufiny said invention of ''certain 
improvements upon the cbostructioo oH carriage.^/' and in 
what manDer the "same is to be performed and operate, 
is parttcolarly described, and by the plans or drawings 
hereto annexed, and in the following descriplion thereof ; 
that is to say ; My ioven^ioD consists as represented by the 
diawiagi ba»reto «tineied« and as hereioafier described* 

Fig/ 1 (Plate IV.) represenuan horizontal plan of the 
bed-framing of a four-wheeied carriage, constructed ac- 
Gordiag to oiy improvemeais; the body and upper parts 
are aippbied to be removed in order to ezplaio the na* 
tore of the invention. Note, the hind and fore-wheels 
are shewn in a position parallel to each other^ or in the 
difcetiii^ti for the earriage to. move along a straight road. 
Figw B sbewa an horiioiital plao of the same wherein the 
fore-wheels are upon the lock, or in a proper posiiion to 
turn the carriage. Fig. 3 represents an horizontal plan 
of the bind wheals and perch detached. Fig. 4 an bori* 
aelntal phin of the fore frame and fore wheels, with 
their appendages; and Fig. 5 shews a transverse section 
of the fore axle-tree bed,- wheels, and appendages; the 
same characters or letters of reference denote cor- 
responding parts upon all the fignres. A A represents 
the perch which is firmly united to the hind axle-tree 
bed B and streogtheiied by the iron brace 66. C re- 
presents 

■ 

» 
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prescots a crosi-b^r which is firmly secured to the perch, 
ID a direetioti perpendieolar tbepeto, and kepi Htudj by 
tbe iron braeet a, a, a, a. The oroM-bar C is situated aboVe 
the fore transom or fore axle-tree bed £. DD repre- 
seot two rails which are bolted vpoo tbe fore axle-tree 
bed, aod project a considerable distance each way, being 
neaiiy perpend'rcnlarlar to the bed E; they answer tlie 
purpose of the fuicheU in an ordinary four-wheekd car*^ 
riage. Tbe fore ends of the raU« D D are connected to* 
geiber by the splniter-bar F, from wbitb tbe horses draw» 
find to which tlie pole of the carriage is fixed. GG re- 
presents a curved frame of metal, which is secured upon 
tbe rails J> U, and splinter-bar Pi by screw-bolts or 
otherwise; t^ firameGG^ is^xed sufficiently high above 

' the fore axle-tree bed £, to ailow the perch A A, with its 
cross-bar to work freely between tbe apper side of the 
fore axle-tree bed, and the nnder side of the metal frame 
G G, as is represented clearly in Fig. 5. 1 and 2- repre- 
sent pins or small loUers, which are fixed near the 
ends of tbe erosl^iar C» and^rm up through carved 
grooves or arehes c and d, formed In the frame G G. The 
groove c is an arc of a circle described round the pin or 
roller 1 as a centre, and the groove d is described round 
the pm or roller £ ; th^-diatanoe, asunder of the pins or 
rollers 1 and ^ determines the radius of the arcs, as ahewtt 
clearly in the figure I open the drawing. 3 and 4 repre- 
teot two other pins or small rollers, which are fixed upon 
the upper side of the perch Itaelf; these pins rise up 
through curved grooves foniitd in the frame GG, in tbe 
same manner as the pms 1 and The pin 3 is adapted to 
work freely in the grooves t and/, which correspond in: 

- radius with the grooves c and d, as will be elearfy seen 
in ihe.figure 1, at the same time the pin 4 is adapted to 
work in ihe grooves g and h, which grooves are also 

formed 
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formed by arcs of circles round the pins or rollers 1 and 2, 
aa ceoteis, the groove g being described iroui the pin J, 
and the groove h from the p\u 2. The curved frame G G, 
with its grooves, I will deoomioate a double centre perek, 
since it operates when turning the carriage, by moving 
upon different centres wheo the carriage is taroed to the 
right or to the left, instead of tomtng opoo one common 
centre under the middle of the carriage, as is the case in or* 
dinarj four-wheeled carriages^ with the perch-bolt situated 
in the middle of the fore axle-tree bed ; h is this circnm* 
stance which constitutes the advantage of the present in- 
vention, as will be hereinafier explained. When tlie car- 
riage is drawn straight forwards, the small rollers 3 and 4 
bear at the points 5 and 6, see Figs. 8 and 4, where the 
curved grooves e and/*, and g and h, intersect at the same 
time, the small rollers 1 and 2 bear in the rounded ex- 
tremities of the grooves c and as will be evident from 
inspection of the Fig« ] ; in this situation the hind wheels 
will be steadily drawn forwards along with the fore wheels 
by means of the perch. But when it is required to turn, 
the carriage upon the road, the effect of the above«roen« 
tioned double Centre perch is as follows : Suppose the 
carriage is intended to be tLirnerl round to the left-hand, 
as represented by the plan Fig. 2, the horses force tlie 
pole of the carriage to the left hand, which causes the 
pin or sinall roller 52 upon the cross-bar C of the perch 
to bear steadily in the rounded extremity of the curved 
groove c, thereby forming a centre of motion for the 
whole fore frame' and fore wheels to turn upon ; at the 
same time the rounded extremity of the gcoove d quits 
the small roller 1, and the said groove slides along by 
the roller without opposiiipn. This action .causes the ' 
groove h to slide by the roller A, and the groove e to slide 
by the roller 3j by this arrangement^ the whole fore 

frame 
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fittuie anid fore wheels turb rorni^' stekdily upon the pta 

or small roller 2, as a centre of motion, which centre of 
Dotioa bei|ig near to the wheel towards which the 
carriage is tarniag, does not oblige ihat wheel to move 
much under the carriage, and consequently admits of a 
larger fore wheel being used, or a oiuch.shorter perch 
without interfering with the body of the carriage^ as is 
the case with the ordinary fore wheels of carriages, which 
move on a centre or perch bolt, situated in the middle 
between the two fore wheels. When the carriage is in- 
tended to be turned to the right«hand (or in a directieo 
opposite to that shewn in Fig. 2), the rounded extremity 

of the groove d bears against the small roller 1, and forms 
a centre of motioi) for the fore frame and fore wheels to 
turn upon, which centre would be near to the wh^l I, 
and operate in the manner before described, to prevent 
the wheel from turniag ^g> much under the body of the 
^ carriage* In some cases it may be thought advisable to 
affix the curved frame to the fore end of the perch, and 
have the small pins or rollers before-mentioned aflixed to 
the fore frame of the carriage, so as to enter into the 
grooves in the curved frame, in which case the curved 
frame must be placed in a position reversed to what is 
shewn in the Figs. 1, 2, and 4, the operation of the two 
wolrid be similar. The manner of arranging and forming 
the groom in the curved frame may be varied in manj 
ways, still producing the desired effect, trtar. of the two " 
centres of motion for the fore wheels of the carriage to 
turn upon ; for instance, the eztjsrnai parts of the curved 
grooves in the frame 6 O might be dispensed with, as 
represented in the Fig. 4 on the drawing, where the ex- 
ternal parts are represented in outline only whilst the 

* The parts of the groovex here alloded to are diltinguitbed upou 
the pUto bj dotted lines ia Fig. 4. - . 

necesiary 
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ncoMMry pauct for^the uiiall j»llefft 10 Mil »g»iiitlMre 

coloured or shaded. By these improvemeBtt so iiiTenied 
' bj me, as4ipphcable to the constrttctioo of /^our* wheeled 
owriages io genffd, and mhick improfeMiitt ate 10 spt* 
lifted awl desertbed as afosetaid, a gig, cabriolet, or 
curricle, may be easily conirer led iuto a phaeion, by hav- 
iog a dicky-box t)r servant's seat mouoted upoa a pair of 
bind wheels, wiib my doubk oaatie peich fmoie projaau 
ing out from it, so «s to enter beneath tbe gtg body, and 
have the small rollers fixed io the gig body to enter into 
the grooves in the frame, aod be kept in their plaooi bj 
ser«»*a«t8 npon tbe top of the small roUem, or in aay 

other suitable manner. 

I hereby declare I hat I do not make ciaim to any new 
, metbod of : fas mittg tAie wbeek, aaie^-ireei, or other parts 
of the carriage, but only to the ioveation of the neir 
double centre pt/ch, as applicable to most descriptions of 
four-wheeled carriages, to produce the adwantages here- 
ioibeibre descnibed aiid set forib; the form rand propof- 
. tioM of tbe parti may be varied according to the natw« 
of the carriage for which they may be intended, or ac- 
cording to the discretion of tiie vrorkmaa, as well as the 
materials of which itbc same may be maife. 

la witness whereof, &c. 



OBS-BRiVATIOlfS BY THB PaTBNTBB. 

I have driven a carriage on tiiis construction many 
hundred miles, and fonnd it fully to answer my ezpecta* 
tion, and the purposes intended. 

lis advantages over the coraiiion plan are : 
1st. It admits of more lock to the carriage when turn* 
ing, the fore wheel on Which the -carriage is tnrniog 
nearly staoda slill, while .the otbyer performa ihe ! revo- 
lution. ' 

^d. 

Digitized by 



tipon tki ComtrmUvm of Carriages* 73 

Sd. It admits of large fojy wheels which should be lo 
the proportiDD of 4 to 5 to' the hind wheels; whereas the 

pre{jL'ru fashion of hanging the bodies low, for safety and 
ooavenieuce of gettiog in and out, has necessarily re- 
daoed the fore wheels . to oae>half| aad ia many iasuacei 
to lets thaa half the siae of the hiod wheels, by which 
the frictioa and draft are very much increased. These ob- 
jections are obviated by this plan, the fore wheels may 
be of the |>roper proportion^ by which the draft is made 
lighter and the carriage to run with more ease ; the perch 
may be shorter without raising the body or affecting the 
preseat mode of hanging it* There are three perch bolts. 

This plan renders the carriage much saf^ ; there are 
few instances of a carriage being upset til! it is on the 
lock^ when the fore wheel comes baci( under the car- 
riage \ hat by this plan the fore wheel on which the car* 
riage is turning always stands out, and prevents the car* 
riage being upset by turning too suddenly. 

This plan is particularly adapted toi light carriages, 
wliich are made to transpose frou) phaeton to harouchet, 
wiiere a difficult v occurs of getting a cunvenieiit step 
into the hind body ; by this plan, as the fore wheel does 
nat oome back on the lock, it is as easy to have a conve- 
* nient step to the hind body with a short perch, as it is 
by the common plan with a long perch. 

The frame in which the bolts work, as specified in the 
drawing, were adopted as precaqtionary rather than, as 
necessary ; a carriage on this plan is as easily oonstrocted, 
and on as simple as the common plan. 

Carriages on this plan are built by Messrs, Sanders and 
Co. 71, Upper Berkeley-street, Portman*square« 

The Patentee will treat with any Coach-maker for a 
license to use the patent. 

Vol^XLIV.---'Smoiii( Series. L Spe^ 
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Specific&ilm of tkt Fmt0a granUd to James Smith, of 

Droitwich^ in the County of fVorcester^ Civil Ene^ineer ; 

• Jor an Apparatusfor the appii/ing Uteum to ilu Boiling 
' and Comenimtiom of Soi^iiiom im gtmrwtf erytioUtikig 

the Muriaie of Soda from Britm eoutaifdug that Salt, 
■ meUing and refining of Tallow and Oii$, boiling of 
JSupLry DiitUiiMgp and other dmilar Furpom^ 

' - Dated June 19, 1823. 

With 00 Engraving. 
To all to whom these presents shall eome, 8tc. 

Now KNOW YE, that in compliance with ihe said proviso, 
T the said James Smiih do hereby declare that the nature 
tff iay told intention does consist in a new manner of con* 

"Stmcting a steam-boiler, with a flat and extended top or 
Dpper surface, and i)i performing the various operations 
set forth in my said hereinbefore recited title to my said 

*patetit, 6n the top or upper surface of sttch boiler as 
aforeiiaid; and In further compliatice with the said pro- 
viso, I the said James Smith do hereby also describe the 
manner \tt which i perlorm my said imveniioni bj the 

-fdllowiag desdrf ptioo tliereof, reference beiog had to Ihe 
drawing and figures annexed thereto ; that is to say : The 
drawing represents a cross section of my said apparatus* 

'A, Pig. 1 (Plate«V.V is toy said stea^«-boilery having 

lar flat <op or tipper Sfirfece C ; and in order to give the 

• reqaired strength to a boiler of this shape, 1 tie the top 
and bottom of the same together by bolts, as shewn in 
the drawing. The fire is applied to the bottom of this 
boiler B) in any of the ordinary ways now in use. C, 
which is the top of the boiler A, is also the bottom of 
tiie pan or vessel required to perform the various opera- 
tions set forth in my said hereinbefore recited title to my 

said 




Tig.]. 
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Paieni far am 4fpoimiu»fQt applj/ing Steam* 7ir 

laid p«|«Dt. PP are proj^Uqg $id9s to. tbe swe^ aiid 

are particnlarlj useful in tbe evaporaHon df all sarme tio^. 
luiions, because by this arraiigeuient tbe ed^es t(he 
pan are kept oopier tbao all Uie other parts of ir^ • 
fluid is pot ooly thoa prevented from boiling Qver|; bfl^ 
the salt as it forms is throvim by the ebuliition upon thif. 
projecting part, and less iocru^taiioD is i'ormeU at tluil^ 
part of the bottom of the pan wKMch is piote imoiediately 
acted npon by the steams When my said apparatus it 
to be set to work, watti hliould be iniruductd into the 
boiler by means of the funnel and |eed-pipe F, tu the 
depth of about two inohes ; g is a guage qocki by which > 
to ascertain when tbf water attains that depth. * S is a 
cock for the purpose of drawing off the water again when 
occasion. shall require ; and ^ is a cock for giving vt^cit, 
to the rarified air when iiec;essary«, .V is a- safety valve« 
By this arrangement it will be seen that fire being ap^ 
plied to the bottom of tiie boiler A, steam will be gene- 
rated and distributed ovei* the ahole pf the bottom of tbe 
pan above it. The fluid in the pao» being ei^posed to tb^* 

atmosphere, will always be sufficiently cpol to cause a 
condensation of the steam Uelow on the bottop of the, 
pan, which will find its way again in tbe forip of wi^ef 
to the bottom of tbe boiler, there, again to, be converted. 

into steaiD, by reason of which the water in the boiler 
will very seldom require to be replenished. This boiler 
is formed of places of metal rivetied together at ihe^ 
edges in the usual way for making boilers; and as to 
tbe general ditneusions of my said apparatus, I have 
found the following answer perfectly for the purpose of 
evaporating brines; that is iot say* ilM^ boiler to be nine 
ii^chcs deep, twelve feet wide, and fifty feet long. The 
pan to be ihe same length as the boiler, but to project, 
eighteen inches wider at each side gf the boiler* , The 

pan 
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pan la be tw,elve inches deep, the bottom and sides of 
the buiier &ud the sides of tbe pan to be a quarter of an 
inch thick, and tli€ bottom' of the' pan or top of the- 
^boihet" to be three-tixteeoiht of an inch thick. The boica 
which tie the top and boUom f^f tlie boiler together 
should be about six inches apart from each other through*- 
out the whole hoileri and shourd themselves be about' 
three-fonrths c|f an inch thrck. r 

Now these pans herein be lore described as used for the 
evaporation of brines, may require some slight alteration 
in form or additional strength when used for the boiling 
of sugar, or f6T the melting and refining of whale or 
other oil or lalluw, or for distilling or other purposes tu 
which they may be found applicable* But a steam-boiler 
so constructed as aforesaid; and a pan or other vessel so 
arranged on the top or upper surface of such boiler as 
aforesaid, for the purposes set forth in the hereinbefore 
recited title to my said patent, being to the best of my 
knowledge and belief new, and never before used in these 
kingdoms, nor in his said Majesty's Colonies and Planta- 
.tions abroad, 1 do hereby declare this to be my specifi- 
cation of the same^ and that I do verily believe this said 
spoeificatlott , doth' com ply in all respects fully and with- 
out reserve or disguise with the said proviso, in tiie said 
in part recited Letters Patent contained* And i do 
hereby, therefore, propose to maintain my exclusive. right 
and privilege to my said ioventiou. 

In witness whereof, file* 

Observations by the Patentee. 

The characteristics of the apparatus described in the 
foregoing specification are ampHciti/, power, and snfeti/. 

and it will be found without parallel, having neither extra 
^ ^ boiler. 
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boiler, feed-pipes, force-pumps, or any other com f^Kea- 
lion, which io iurmer applications of steam, has rendered ^ 
it both expeosive, and subje&t to much deraogemeat* 
The Testfel can sustain no injnry by tbte action of the fire, 
or the neglect of servants, as it generates, condenses, 
aud regulates its own steau), and ma^ be entrusted to the 
care of the most ordinary labourer; and being once fur- 
nished with the necessary quantity of water needs no* 
further supply. It may be made of any size or shape, to 
suit the covenience of parties, to give any temperature 
of beat up to 1000 degrees, and in the eveiit of trans- 
portation' may easily be set op, by common workmen. 

Persons desirous of adopting this invention, are re- 
spectfully solicited to inspect its operative parts, at Droit* 
wicb, in Worcestershire, where it. is now applied to the 
manufacturing of salt from brines (which boil at a tem- 
perature of 226" of Fahrenheit), aUended with advantages 
exceeding all calculation, namely : — ^Two vessels thirty- . 
seven feet loi^g and ten feet wide, are found to make 
four times Llie f|Liai]tity of salt, in ibe same time, as vessels 
of equal dimensions upon the old principle (of superior 
quality, owing to the equal distribution of heat), with a *^ 
saving of full two-thirds of fuel, and a proportion of ma- 
nual labour ; a» alsu avoiding the sedimeol or pan-tcratch, 
so destructive to the vessels at present in use; to which 
may be added, the stoppage of works during repairs i 
as when the improved vessels are carefully constructed, 
no repairs can possibly be required for a great length 
of time. 

It will be found equally valuable in the boiling of 

sugars in his Majesty's Colonies; also in melting and 
reBoiog of tallows and oils; distilling; and all other 
parposes, subject to injury from the application of fire, 
or requiring a regular and uniform heat* 

The 
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The proprietor will treat liberally wiih the pubhc fur 
tbe w of thin Patent; at alao, for bii oewly-iDvenied 
high pretwre staam^engine boiler (haviog lately obtained 
his Majesty Letters Patent for tbe same), which will be 
foaod eqoallji beneficial to the propelling of macbiaerj^ 
It being capable of inpporting any degree of pretiore to 
1000 lbs. upon the s^quare inch, and is neither liable to 
explosion, or injury by tbe application ol lire. The spe* 
Qificatton of this last-mentioned Patent will appear in a 
fotore OQinber of this work. 



Spgc^cation of the Patent granted to John Sadisb^ 
Penlington-piace, in the Parish of Lambeth, in the 

County of Surrey t Gentleman; for a new and improved 
Method or Proeeu of manufacturing Carbonate of Lead, 
formerfy denominated Cerwep but nam emnmtmly tailed. 
White Lead. Dated January 3, 1820. 

To all to whom these presenti shall oome, 4lta* 

Now KNOW YE, that in compliance with the said 
provisQ^ 1 the said John Sadler do hereby declare that 
* my said invention consists in tbe production of carbonate 
of leadi by decomposing sub-acetate of lead by tbe trans- 
mission into or upon it of carbonic acid. The carbonate 
of lead ia tbe substance formerly denominated cerose^ 
bnt now commonly called white lead. Tbe snb^ceute 
of lead is the substance described m the Pharmacopoeia 
Londinensis/' page edilion 18 1^, as Ldquor Fiumln 
8ub^etati$. The precedii^; aiatement will aufficiently 
explain to every practical chemist the nature of my dis- 
covery, and will enable every ^uch person to repeat the 
process by which 1 produce wiitte lead, ii'or more gene- 
ral 



Digitized by Gopgle 



ImproHd Hammn fsr Tutfti Cioektk 79 

ral ioformaiioDy howeveri I add the foUowing accomit of 
the mode in which the proc«tt it asoally coadocted by 

Hiydeir : I plac^ a solatioD of «ub-acetBte of lead (liquor 
flumbi tub'ttcetatis) in a cask or other vessel^ either closed v 
or open (though I comider a dosed vessel preferable), 
•nd 1 4hen introdoee^nto the same vessel earbooic add, 

' either in a slate of gas or in solution. I use freqoent 
agitation of ihe ingr<idients to favoar the combinalion of 
the earbonic aoid with the oxyd of lead which is 4x>n- . 
tained in the sotatton of sub-acetate of lead. A preelpl* 
tat^ is formed consisting of carbonate of lead (that is of 
white lead or cerose) ; I continue this operation as long 
M Miy absorption of earboilio acid takes place, supplying 

soch additions of carbonic acid during the said process 
until precipitation ceases. The carbonate of lead (ceruse 
or white lead) thus produced, I separate from the floiM- 
by deeaotation or titration ; and I wash und dry the pro- 
duct in the manner in which white lead is commonly 
washed and dried* 
In witness whereof, &e« 

^^^^ t — 

Description of an improved Hammer Jor Turret CliKks^, 
Mr. W. Wymm, of, Dequ-timi, Soh^. 

With a Plate. 

From the Transactions of the Societv for tiie iij^cou- 

lAGBMfiirT of ABT8, MAJI UFACTtMLES, and COMMBRCB* 

The sum of Twenty Gmnem was presented to Mr. Wynn 

for this Commumeation* 

T. 
HE great expense attending the nuHiufactaretif turret 

clocks ia occasioned by the magnitude of the maehiaery 
w4uch is necessarily employed in raising a ponderous 

hammer. 
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haanner^ wImcU shall strike with sufiicieot force on a 
If rge beil, to prodqce a sound capable of betog beard at 
a ditlaoce from the dock| so at to be oseful to tbe 9UH 

rounding neighbuurbuod. It cantiui fail lu be evident to 
every one acquainted witb- tbe subject, or to any mecba- 
mcal gentleman who would, take the trouble to examine 
the hammer-work of turret clocks, that a great portion 
of the force of tbe percussion of the "fiaminer is lost be- 
fore it cpmes in coatact with the ImJI, and, consequently, 
a great deal of power is exerted in ?aio in lifting them. 
The councci -spring of tlic hammer (a spring which sup- - 
ports tbe bammer from resting on the bell) opposes cop* 
siderably greater resistance to tbe blow than tbe actual 
weight of the hammer, because it has the power of sop* 
purling it much above that part of the bell on which it 

'ttrikes* Tbe friction tb^t takes place between tbe couolar* 
spring and the hamlner is. very great, in consequence of 
the rust which it unavoidably contracis by its necessary 
expojiure to the open airj nnd, I think, 1 should Dot 
over-rale both these resistances if i estimated tbeiD at 
equal to twice the weight of the hammer. Having been 
so furiunate as to obtain llie sanciioii aud ajjprobation of 
tb^S(K:iety of Arts for a time-keeper, which 1 submitted 

, to them a short time since, I have been encouraged to 
make a second attempt to obtain their patronage, by 
presenting then) with il>e model of a hammer for a turret 
clock, wherein i have succeeded in anoibiiatiog both the 
above resistances> and have made such other improve- 
ments in raising the hammer, preserving: its pivots from 
rust, and uniociving the striking pari, as 1 trust uili be 
found of importance to tbe manufacture of turret clocks, 
as It' regards a reduction in tlieir original expense, by 
lessening the luaiiiiaioiiig power, and, consequently, the 
magnitude of the work^ preveatiug tbe necessity of sub- 
sequent 

9 

Digitized by Google 



Hammer for I^urret fiioch* 84 

sequent repairs^ and causiog a greater degree of accuracy 
and certaioty of performance. , 

I have constructed a hammer without a oonnterrspring, 
which has the advantage of falling with the whole furce 
of the percussion on the bell without any resistance^ and 
of being caught up at one-fourth of the height from 
which it fell by the redaction of* the blow ; consequently 
releasing the power of the striking train from the exer- 
tion of lifting the hammer equal to that quantity, A 
hammer on thit principle will, therefofe^ strike^ a l^ell 
with far greater force than one on the usual construction $ 
and it will also oppose but three-fourlhs of the resistance 
by its draught on the striking train. On the axis of my 
hammer is a ratchet, |ind a clicjc is made to act ia it, 
which has a spring like the hammer-spring of a gun-lock, 
which will force the click both against tiie ratchet and 
(by a small change opposition) away from it. There is a 
lever on the ratchet which goes under the- click,- and 
which forces i\\e click away from the ratchet when the 
hammer is raised to strike the blow, and, cooseqqeutly, 
gives liberty for the hammer to fall ; but, just before it 
strikes tbe blow, the lever comes in contact with another 
lever attached to the click, and biiugs it again in con- 
tact with the ratchet, ready to catch the hamm^ At aoy 
Jieigh^ 10 which it may rebount).* . , . ^ 

Much frietion is occasioned by the pivots of the bam- 
|ner becoming rusty from their exposure to the atmo- 
sphere^ which causes a coosiderabk resistance to its 
draught, and which ItbAve fpund means to prevent, by 
putting a brass collar over the pivot, so as to form a sort 
9^ cup or receptacle for oil, which cpllar enters freely 
into a groove in 4be' collet in which the pivotphole is 
made. By filling with oil the pivot-hole, which is olosetl 
air-tight at the end on the outside, the oil will flow over 

yoL.XLlV.^S£coND SftRiss. H into 
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into the copi where it will be retained by the pressure of 
the atmosphere and by attraction of cohesion, and will 

completely exclude all moistore from tlie pivot, which by * 
this means will be prevented from becoming rnsty, and 
will very mocb redace the resistance both in the rising 
and the falling of the hammer. 

• By the application of a hammer ihus consiructcd, I 
shall derive a great advantage from the accelerated force 
of falling bodies, which conld not be done where a 
coonter-spring is made use of ; for, if a hammer had too 
much fall given it, the counter-spring would not have a 
sufficient command of it to prevent it from chattering 

I the belU By the shortness of the draught of the hammers 
DOW in use, the accelerated force of the percussion is not 
taken advantage of; for a hammer of a given weight, 
ivhich falls from a height of eight inches, will fall with 
four times the force of one from four inchesi and caiise 
but twice the resistance; and one falling from twelve 
inches will fall with nine times the force of the first, and 
only increase the resistance to three times the quantity. . 
In a hammer constructed on the principle I now produce, 
there will be do objection whatever to a long draught; 
on the contrary, it wilt rebound with more force by fail- 
ing from a great height than from a lesser one, and iliut 
obtain the advantage of the accelerated force of falling 
bodies. In the large turret clock at the Roya! Military Col- 
lege, which I have the maaagemeot of, there is a hammer 
that weighs fourteen or sixteen pounds, which does not fall 
from a greater height than two and a half or three' inches. 
If this hammer were reduced to one-third of its present 
weight, and its perpendicular action increased in a three- 
fold proportion, the resistance to the train would be the 
same as it now is, f^nd the addition acquired in the force 
of its percussion, by the accelerated force, would be 
\ ' three 
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three times as great, without taking into coDtiderotion 
the loss of that resistaace which the counter-spring op- 
poses ; cooseqoentlyy the bell would be heard with greater 
effect ~in its tminediate vicinity, and the utility of the. 
clock would be extended to a far more distant circuit. 
. I have also found a great resistance in tlie common 
mode of lifting the bammer by a hammeMail, both from 
the great length of space which the pin has to pass along 
the hammer-tail, and tlic clitTicuhy of making the oil re- 
main OQ a straight long surface, and that, in an inclined 
position, subject to continual jerks by the falling of the 
bammer; so much so, that, when I have found the 
striking-part of turret clocks stopping by ilie cold incle- 
ment season, I have made them go by fresh oiling the 
hammer-tail only, a proof that the resistance of that part 
of the clock has considerable influence on its perform- 
ance. I have succeeded in lessening this friction by the 
application of a compound*toothed sector on the pin- 
• wheel of the striking train instead of pins, which acts In 
a giro pie- teethed sector instead of a hammer-tail, and 
which reduces the friction in the proportion of twice the 
versed tines of. twelve angles of 3° 4d', and twice the 
versed sines of 45^. 1 have made the compound-toothed 
sector by cutting a wheel of ninety-six teeth, and filling 
put six teeth and leaving six, ahernately all round the 
wheel, and the simple-toothed sector of the same radius 
as the wheel with six teeth, instead of a hammer-tail to act . 
in it; so iliat when »he teeth of each branch of the com- ' 
pound sector have passed through the simple one, it lets 
it fall in the same way as the pin would let the hammer- 
tail fall. Besides lessening the quantity of friction, the 
resistance to tlie uaio will be equal in all positions of the 
leverage, and the oil will adhere far more tenaciously . to 
tieeth than to a plane surface, and it ipust be the means 

of 



Digitized by Google 



84 Description of an in^ovtd 

of preventing the mis-performance of the clock by the 
iDclemeocy of the weather, a thing which often occort^ 
and which is attended with moch tnconveniencey par* 

ticularly where a workman is noi ul hand to remedy the 
' defect. 

The Mne principle it applicable to the lever of the an* 
locking d^tenty to relieve the watch part from a great 

portion of friction in unlocking the striking part. In the 
model i new produce, 1 have made a pioion of twelve 
with two of its ieaves filed out, which represents the 
axis of tbe motion-wheel, which revolves hf the power of 
the watch part once in an hour. This pinion, or rather 
toothed sector, as it revolves, gathers op a toothed sector 
with ten teeth of a circle of 144 teeth, whose radios is as 
twelve to one of that of the pinion ; and when that part 
of the.^pinion which lja$ lost its teeth comes round towards 
the axis of the sector, it will of course let the lever fall, 
and the striking part will be released* On the scale 
which I have made ihc model, I produce 1*3 inch of' 
motion at the end of the lever; to accomplish this quan- 
tity of motion by the spiral carved plate (the best method 
DOW in use), the smallest radius of which, is *5 inch, and 
the largest one of I'S inch, there will be a plane of 7§ 
inches pass under the lever; but to produce the same 
quantity with toothed sectors of the proportion of twelve 
to one, the length of whose legs are £*7 inches, and 
inch, the friction will be only as the versed sines of ten 
angles of 29 30', and the versed sines of ten angles of 3Cf, 
which compared with 7i inches, gives the relative pro- 
portion of the friction of the toothed sectors, and the 
spiral curve. Beside so materially reducing the friction, 
I produce the tiecessary quantity of motion by a lever, 
«ur.'the pinion, at oaly *fi£5 inch from the ceater of nib- 
tion, instead of its acting at liom *5 inch io 18 inch 

from 
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from the centre^ which it would do if the spiral plaie 
were used, wbicb of course lessens ibe resistance on the 
watch part in the proportion of those numbers. ^ 

The souDci prodaced on a bell by the new-constructed ^ 
hammer will be perfectly pleasaut, as there will be no 
possibility of the bammef^s dbattjering on it. All turret 
clocks are susceptible of being altered, and all or either 
of the new principles* may be applied to any which are 
now made. In such clocks as are in the habit of stop^ 
ping in cold weather, the, application of the toothed see- 
tors would be the means of preventing that inconvenience, 
and in those where it might be desirable to extend their 
ntility by increasing the sound of the bell, the applies^ 
lion of the new hammer would attain that object in a 
high degree. By the ;i[)plicatjoti of all the new princi- 
ples in the manufacture of turret clocks, the weight of 
the hammer will be so lessened, and the friction of drawl- 
ing il so reduced, that comparatively small machinery 
will lift them, and that loo with more certainly and ac- 
curacy than the large machinery will lift the hammers 
now in use, because the diminution of the general di* 
mensions of the work will lessen the friction in all its 
parts, and the expense of the manufacture wiii be les- 
sened very materially thereby. Any number jof hammers 
may be raised by the toothed sectors. 

The principles are applicable to the construction of 
common house-clocks, and would be a great improve* 
ment to them, without materially increasing the expense 
of their manufacture* In fact, all the levers of the #e« 
peating work miglu be put in moiion by the toothed sec- 
tor, which, as it would reduce the friction, would cause 
a giealer certainty of performance, increase the dura- 
bility, prevent the necessity of repain, and cavse the 
dock to keep time more correctly. 



DeKriptiott of an improved 



Rbfebbncb to thb £ng having. 
Fig. 1 (Plate VI.) a front vienr« 

Fig. 2 a side view. a^ayUy llie frame contaiiiirig ilie 
hammer-work, b b part of the striking part (ihe frame- 
plateau Fig. I being remo?ed). e the axis of the bammer, 
haviog a ratchet or toothed segment attached to it. d a 
click, which acts in the ratchet, e (the dotted line) a 
heart-shaped wheel 6f brass, i»xed on the same axis as 
the click, f a spring fixed by a screw at its lower extre- 
mity, and terminating at the upper in a roller, which 
keeps up a constant pressure on the projecting point of 
the heart-shaped wheel ; and thns acts on the click so as 
to retain it between the teeth of the ratchet, or to bold 
it up out of contact u itli ilura according to the position 
of the wbeer. g a pin iixed la the ratchet, which comes 
in contact with the inclined plane of the click as the 
hammer is drawn np, and throws the click np out of the 
teeth of the ratchet before the hammer arrives at its 
greatest elevation; at the same time, the heart-shaped 
wheel e having passed the roller at the head of the springs 
holds up the ratchet, k another pin which coincs it) 
contact with the the tail i of the click, just before the 
hammer in its fall .reaches the bell^ driving the heartr 
shaped wheel back again past the roller, and dropping 
the click in the ratchet, so as to retain the hamtner at 
any height to which it may rebound. « 

*The dotted line k. indicates the h.eight of the hammer 
at Its greatest elevation ; and / the position to which it 
falls when in contact with liie bell; an(i ilie position m 
the hammer in the engraving shows the height. to v^hich 
it is thrown by the-rebound. 
Figs. 1 and 2, n the hammer-head \ the shank of the 

hammer 
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bammer is unavoidably drawn^ through the side view. 
Fig. for want of room. £ the coifipound*toothed sec* 

tor to be applied to the pin-wheel of the striking-part; 
il has eig,lu pins o, o, o, ia it for (he purpose of locking 
it at each fail of the hammer^ which is decessarj in the 
model to' make it act properly. 

Fig. 1, p the simple-Looihed sector, in a position ready 
to act iu the compound one when a power is applied. 

Fig. 1/ ^ is a wire which connects the model of the 
clock with the bammer, and draws it up - when in 
action. 

Figs. 1 and 2, r the pinion with two of its leaves cut 
out, wbicb represents the axis of the motion • wheel* 
5 the toothed sector, which has a lever or detent fixed to 
its axis, which represents the lifting and locking deleot 
of a clockt and which- is raised by the motion of the 
pinion till it bak revolved to the plaee where the teeth 
are cut out, and then lets il fall, and the striking part be- 
coves released. ' - 

Fig* S, a. representation' of the axis of the hammer at 
fnir size' with the brisss collars, and apparatus for pre- 
serving the pivots from i usi. 1 1, parts ui the frame- 
plates, uu, sections of two collets fixed in the frame, 
witb the pivot^boles in the centre, with a groove turned 
nt vv. WW, two brass collars fixed- to the axis of tbe 
hammer, which are formed as reoepucles fi»r oil, and 
which are turned to enter the groove vv, without toucli* 
iog it* xae, two screws which close tbe -pivot boles at 
the ends to keep them air-tight. 

The brass collet u is drawn oui of the frame, and off 
tbe pivot of tbe bammer at the bottom of tbe plate, to 
represent tl^ose objects more clearly. 

♦ 

, - • 
When 
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When I had the honour to lay my last communication 
relatiire to my iioproved hammer for turret clocks before 
the Sociely, I was iabouriog under indispositioo ; and il 
was with sone difficulty I was embled to produce it in 
ibe state I did before the close of the session. I was 
consequently obliged to make my comparispus of resist* 
,auou in the best manner I could by esttautiooi without 

having the means of making experiments on the subject. 
Having recently mjide an experiment on resistance to 
ihe fsM of the hammer, 1 think it necessary to oommu* 
nicate the same to you, especially as the result has turned 

oui far more lavourubl^ to my new hammer than 1 (ex- 
pected. 

I made the experiment on the hour<-hammer of the 
turret clock at the Royal Military College, which weighs 

12lbs. It hus a perpendicular fall of ilnee and a quarter 
inches ; the axis of the hammer is placed abovQ the crown 
of th^ bell, and the. head of it, wheoat rest on the cotta» 
ter-spring, forms an angle of about SfP below a horizontal 
line. I fixed a wire round tlie centre of gravity of the 
hammer-head, with a. book below it to suspend a weight 
on* 1 then lashed a quantity of bricks together, whicb 
I found on die roof of the buildings and suspended them 
on the wife, and I found lba| the pressure of ten bridiw 
weighing ^Ibs. 4oz. did nott overcome the rwstaiict of . 
the ^oucsier-spriug, as I could just discern a spaoe be^ 
tween the bell and the "hammer, and the be ll would sound 
yvhen touched. The pressure of 661bs.4o2. oja ajeycr in^ 
clined to the horizon in aqy angle is» as the ao-aine of tl^ 
angle to radius, which by estimating the angle of posi- 
tion of the hamjmer when ^he experim^ai was m^de at ^0^ 
below the horizon, wULprore ihe gclval resistancfk of tb? 
counter-spring to be equal to the pressure of 42]bs. 

The 
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The whote force of percuiiion of a hammer of Ifilbt^ 

falling perpendicularly three inches and a quarter, does 
DOl exceed the pretfure of dO lbs. ; and oUt of that force 
ihe- expefrim«tit proves that 4& Ibt. is opposed by the 
resistance of the coanter-spring, and only the force of 
8 lbs. remains to put the bell in vibration. The hammer 
is lifted by ao eiglit-day movement, with a maintaining 
pQwer of Scvftd It is a clock made by oae of the 6rsc 
maketSy' above ten years since, aiid is, I think| as fair an 
object for cpmparisoa as icouid be chosen. 

After knowing the result of this experiment, it can be 
ao longer a wonder that we hear snch faint tones from 
most of our church clocks; for although machinery of 
great magnitude and heavy weights are employed in lift- 
ing the hammers, there is comparatively ao force, pro- 
'duced to pot the bell in vibratioa. It is easy for any one 
to judge that the bells are not pui in vibration, for none 
of.the clocks produce that sound as is produced by ring- ' 
log the same bell with a rope. 

'I beg to suggest, also, the ImpracticabiKty of making a 
clock to go eight days, and to strike on a large-sized 
•bell, so as to produce any effect. In fact, according to 
the present system; it has been* fonnd that so great a 
qaaintaining power is necessary for that purpose, as will 
grind the great wheel teeth to dust, before an eight-day 
piece will lift a haminer to put a large bell ia vibr^ttioo ; 
and that will not be found strange to any person ac- 
quainted with the laws of mechanics, when it is con- 
sidered that a hammer of twenty or thirty pounds weight 
bas to be lifted IMS times at once winding op the weight. 
With the new hammer, for which the Society has so 
liberally rewarded me, this is quite practicable, which 
will be the means of saviag perpetually a.great aoott.al 

Vol*. XLIV.*-Secomd Ssbiss. H expense 
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expMseto tlM pMkCf bj reqoiring ihe *lteocl«il€t of k 

person only weckl}, instead of daily, to wind it Up; wsd 
an eight»day clock will perform more accurately than a 
tbirty^our tm, as il will o#i be ditioriMd w inquMif 
by the aet of wiQcRng. 

Even in thirty-hour clocks, where the bell is large^ It 
b impouibie to produce eifect oa the present tyMem. I 
was wAlkkig at 150 yarda diitaoot horn a ohnrck mMdy 
hnWty ome afening within thta momh, in an open epace, 
in the most favourable situation I could have placed my* 
self whan the clock sinick nioo ; not a carriage moving, 
•ad the evcolag pcffeotly tereiie. 1 lifteaed wiili the 
greatest attention to the striking of the clock, and there 
was one of the blows of the nine which neither I nor my 
companion couid ditiNigiiitbk The bei)^ AxHn ita loitndy 
teema to be a pertioQiarly large fine-toned tenor, hmt tbe 

force of the hammer is not sufficient to put it iu vibra- 
tion, if my new hamgier was apphed to tbia bell it 
woaM increase the toond in^oalabJy. 

I will not attempt to give a mtnnte caloolaitoo w to 
the increase of force uluch my new lianinier is capable 
of prodooiog, because the force of percuasion of falling 
bodies^ as compared with tbe prelMuce of gravity, and tbe 
reaistanee oooasiooed by friction, are neitber of them 
capable of being discovered with mathematical exact- 
nesa, yet it may be appronched to iometbing near the 
tfftttfav According to the accompanying experiment, k 
appears that, by .mnihilating lijc resistance of the coun- 
ter-spring the force will be increased to six times its 
present amoent^ as H will be increaiaed from eight to 
fifty ; which, tnnitipfied by three (the ineveoaed force 
produced by extending the perpendicular fall, as stated 
in nay tomer cpmrnnnication)^ will pirodtice an increase 

of 
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of eighteeo limes the force as compared with that of the 
bawioer of the clock at the Roya] Military College aad 
that too with ooljr two-thirds the resistaoce of the draught 
of the hammer, the traia being relieved from lifting it one- 

tbird of its draught. Accordiog tp this theory, a main-* 

tainiog power if oiie-ei0hteiQi|i.b the wei^fa^ when the 
new hammer is applied, will produce as mnch effect as is 

produced on the present system. If the great resistance 
of friction, which takes place by the employment of 
heavy maohioerji pivots .of i^rge diameter, Bi»d lairge 
ropes, which are necessarily wanted to suspend the great 
weights on, be taken into consideration, it will be found 
to have been hitherto immense ^ and when it iiecomes 
generally known; that some of these resistaao^s are aqni- 
hilated, and others materially reduced, I trust that the 
new plan ^yiii be generally adopted, botb io the manu- 
facture of new church oi turret ,clockSy and Jn those 
which are alrea<jy in, usei by exchanging their pl^ ^am* 

mers for new ones. 

X eannot conclude this without stating* that the me- 
thod of iiftiog the hammer with the componnd<-toothed 
sector is very convenient for- the quarter part of clocks, as 

any numbei of hammecs may be lifted. wit)^ que cqm- 
pound-tootbed sector. . , 
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Dacription of an jippnraiui for converting a Shij/s Boat 
inioaJUfeBottt. ByliEH%rGQUDon,Eif>.Capt*R.N. 

With an Epgrayiiig. 

from the Transactions of the Socibty for the Encou- ' 

ftAGKM BUT of ArTS, MaHOTACTURES, and COMIf BRCB. 

jT&c Silver Vukm Medal mas givem to CofU Gordon for 

tUi OmmnmieaiioH* 

The late shipwrecks that have happened, tod the 

number of lives which have been lost, owing to the dan- 
ger aitendlng boats approaching a wreck in a gaie of 
wind, with a high sea on, when thej are nott previonslj 
or expressly hailt or prepared for so perilous an enter- 
prise, clearly prove the urgent necessity of adopung 
some means that may be foand adequate to the accom- 
plishment of so important an object. 
* The writer of this having paid some attention to tfie 
subject, and being thoroughly convinced that it is one 
of the greatest moment, has visited i^o ports (Bristol 
and Rye) where life-boats are kept, and has attentively 
examined them, and jound ihem both so ponderous and 
so constructed, that be did not approve of either. He 
objects to the ^first, becaose an air-tight locker is one of 
the booyant principles ; to the other, because she was so 
very heavy that it must take a great many luea to launch; 
to obviate, therefore, all these difficulties, and to make 
this kind of boat an appendage to every ship, whether 
merchant or man of war, he has drawn up the present 
observatioos, and submitted the accompanying draught, 
with a view to its beiog inspected by the Society of Arts, 
&c.; confident that it will be found to answer, becaose 
it has been submitted to experiment by the undet signed, 
who, on the 6th and 7th of December last, caused a 

boat 
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boat, at Miilb^nk to be totally submergedt got into lier 
io this ^itnalioD, and floated; Ttie buojaot prtociple wa» 
proportioned only for bis weigh t^bot tbe boat wooM have 
as easily floated with fiffy persons or more on board, barf 
the booy been proporttonnbiy augmented ; thus proviog- 
beyond a doubt, that the theory hereafter explained! 
answers a practical purpose, even in the most extreme 
case. # 

As simplicity and lightness of weight are the two prin- 
ciples on which the plan now presented is fouodedt It 
requires little reasoning to show how very essentially such 
a priociple recommends itself to seafaring purposes, it 
being an indispensable requisite that a boat should not 
be one ounce heavier than is necessary, in* order that she 
may be as portable as possible for lioisting iu and oat- 
board ; and for being scut iu the highest sea and the 
heaviest gale, to take op a drowning maOj, when fallen 
from the top-sail-yard, either by day or night. ' 

The model of the boat io this draught is calculated to- 
row* six oars, which, with a coxswain and midshipman' 
= eight men, triple tbis^ s-s twenty-four, being the full 
compliment of men such a boat can contain, and then 
there will be scarcely room for the rowers to pull freely* 
The bnoy is composed of prime Spanish cork, and con- 
sists of eight pieces or rows, each piece being a foot 
longer than that immediately below it. The pieces are 
connected to each other by strong cord, thus producing 
a degree of flexibility in tbe triangle sufficient to allow of 
' its being closely applied to the boat's side, each layer 
occupying in - breadth a streak of the boat. It farther 
possesses this great advantage, that it is not a fixture to 
the boat, but. may be at any time removed ; and when tbe 
boat is hoisted in-board or out, always can be un-shipped, 
sothattiie boat is intrinsically as light .as ever; neither 

would 
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* would it be necessary to carry it oo every occasioDy yet 
k-wosU be ibe safmt w«y aem to leave tbc ship witb* 

It ui€a»uies at the base one-th?Vd of the boat's length, 
end it aopported by split caoes or bamboo^ tied together 
hy tUrong cord well covered with abeemiiker'a wez. Tbe 
pieoet composing each iedivideal row are iecored bj 

loogitudinal layers of split bamboo or cane; and, being 
thus coostruotedy a blow that would stave io tbe boat, 
would noi penetrate the triaagk^ owio^ to iu elaaiieitjr* 
Large boats, such at those capable of holding one huii* 
dred meni instead of being furnished with a single large 
triangle on each tidci thould have three of nine feet each 
10 length I by which amy advantaget will be obtamed. 
First, that the same triangles would serve for boats of 
diiOTereot sizes, and hence the expense of the out&i be 
very materially rednced; tceondly» triaaglet of tbe above 
dimensiont are more manageable, earner pat on or taken 
off, and more commodiuuisly stowed away than larger 
ooet. Thut. the iauach, rowing twenty-four oars, with, 
teventy^five men on board, might be fitted in the follow* 
ing manner : the barge^t triangle fixed a mid-thips, the 
cutter s on tbe bow, and the jolly-boat's on tbe quarter ; 
the Jaaoob would then be rendered compietely buoyant^ 
without any additional ezpente. 

The contrivarjce possesses at once tiiese advantages; 
being ejctrewely simple, affording the best security uoder 
simihur circumttaaeety being to reasonable in ttt cott that 
it is within the reach of every merchant ship to supply 
heradf at a small expense, and ii particularly ad van* 
tageovt for the preventive tervice to approach vemeity 
and vitic them when no otheir boat can ; also, to be tent 
wiih dispatches to considerable distances in the open sea^ 
on an emergency, prouided the crew have Miiitcieut pro- 

visiont. 
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visions^ to sustain them ; to land at Deal, Yarmouth^ 
Madras, aod other beaches, when no other boat caa; 
and to take up a drowaltiig mtn in a gale o( Wlftd aitea 

when no oUier boat could live. 

* ■ 

RbfBBBITCB to T»S EKOBAtlN«. 

Fig. 4 (Plate V.) shows the iriapgular buoy on a 
scale of tbree*eigbtbs of ap inch to one foot. Fig* 6 ao 
end Yipv/ ; it is formed of pieces of cork one foot long* 
six inches wide, and about one inch and a quarter thick, 
laid three thicknesses together, and then placed end to 
end till of the required length '(wbicb is here nipe feet 
for the upper streak), add then joined into one streak, by 
lengths of split cane laid on all four sides and &ewed well 
together. The different streaks are fastened together bjr 
foQr ropes q q, rr, wbtch are seised together between 
each streak ; when used, the ends s are drawn ander the 
keel till the lower streak touches it, and then brought ap 
over the side aod fastened to the thwarts; the two upper 
ends q and r are also brought o?er their side and fastened 

to the thwarts ; the other triangle is drawn in like manner 
on the opposite sideot the boat, and fastened, f ig.6 shows 
the buoy attached to the side of a boat^ on a scale of 
one-eighth' of an Inch to a foot. Fig. 7, an end view of 
a boat, shewing both the triangles lying close into the 
streaks. The triangle here represented diminishes one 
foot in each lower streak, the top one being nine feel, 
the next eight fee|, and so on, each being six inches 
wide and about four inches thick (being made of three 
layers) ; two bnoys tbns made contiMo fourteen and two-^ 
thirds cubic feet of cork, weighing ^26 lbs. 10 oz., and 

disphice944 lbs. 8 oz., of sea-water, leaving 717 Ihs. 14 oz. 

of buoyancy, for a boat twenty-eight feet long, coataki- 
ing twenty-four men. 
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On the GuHivtUum rf the FUbert, detcrUnmg the Method 
of Prmnngf m praettted in the Grounde near MaidUanet 

in Kent, By the iiex. W i lli am Williamson, M.. 
Comspondittg Member oj the Society. 

From the Transactions of the London 

HoBXiCUJUTUJlAL SOCIKTY* 

The county of Keal^aod more particularly the district 

_ # 

roaod Maidfttone, aod extending to the bordent of Sasiex, 
having been long celebrated fo'r'tbe prodoction of large 

crops of fiibertSi and of a much larger size than are com- 
monly grown, a description of the method of cultivation 
and pruning cannot be unacceptable to the Members of 

the Horticultural Society, more especially, as I have 
reason to believe it is but little, if at all, known in other 
parts of England. 

In order to make myself more clearly understood, I 
shall treat the subject under the following divisions : sot'/, 
raiting the plants^ nuumre, aod pruning; which last forms 
the great distinction between the cuhivatlon in Kent and 
in other counties. 

Sail, — The first consideraiion in making a plantation, 
is to select a proper soil ; for if that be not congenial to 
the constitution of the plants, we cannot expect any 
great success. The soil io wliieb ihe most experienced 
cultivators suppose the iiibert to flourish best, is a hazle- 
loam of some depth with a dry sub-soil. If the sub*soil 
be too retentive of moisture, the trees are apt to run too 
much to wood, without throwing out those short twigs 
upon which the fruit is generally produced. That part 
of Kent where the' filbert is chiefly cultivated is a loam, 
upon a dry sandy rock. As a general rule, ihai soil 
which is proper for the growth of hops' is thought to be 
also (ongenial to the filbert. 

Hain$tg 
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- IMmig t'k^ PlaMs^'-rThere ure fboT iiieih<>di^ of raising 
(b<^ |)lants : by suckers, layers, grftftiag, and sowing the 
tmtM, ^Bftch U t>raciieed acoording tO'lhe p^uMat- object 
of ihe'eidtivMcm 'Th« m«lhod adofiled' in- ttlo dtvtriot 
above-mentioned iw, by suckers ; they come sooner into 
beAry;ig^ and inake stronger plants ikaa ekhejr layers or 
graftt« They mint ifak^d from the parent plants geiMa% 
iff the atttuinii, and pUmttfd in onraery beds (being fiivt 
sliortened to ten or twelve inches), where ihey remain 
three or.foar years. They are slightly praned Oftry 
year, itl order to form strong lateral sfaocjtSy the miaiber 

of which varies from four to six. The most free growing 
plants are obtained by sowing the nuts; but tbey are sa 
loDg in eoming to a productive state, and are so mitob 
inclined to degenerate into inferior ^varieties^ thM this^ 
method is iievf^r resorted to in making a pt rmanent [>lan-. 
tation. The plants raised by laying and grafting are of 
more bombie growth, and therefore* better adapted four 
small gardens, where the economy of space is an object 
of importance. . . > 

ilfffiiiif0^The filbert reqqiirei a coatiderable qiiantity 
of iminiive; the groniids id Kent'ere dressed every year/ 

or at least once in two years. Every kind of manure is^ 
beneictal; bat old woollen rags are fotmd to produce 
the greatest effect. If Kent had not' be«n a hdp ooaiH;^' 
these would scarcely have been thought of; but as'4h6' 
same soil is congenial both to the filbert and the hop, it- 
wbald soon oecer. to the intelligent enltimory tbat ped^" 
bMy wooHeti rage might be ^ beneficial lo^'the flIIIAt* 

as they are known to be to the hop. ■ • • ' 

Pn/wiitg.— The method of pruning the lilbert being so 
different from that of every ofber'trcfe, as fwt hs'I kti6#/' 
and being not generally prdcttsed beyond ^e ^dubty 6f' 

Kent| a particular expiaoatiou of it will be necessary. 
Vol. XLiV. — Sbcono Series. O Before 



98 OmtitOtJlkaUm^ailOhti. 
Befove any one esn potiiUy prone s tm with |^ro- 

priety, it is necessary that he perfectly understand the 
mode of its fructiticatioo. The froit of the Yine is pro- 
daeed only npoii shoots of the piecedipg year; cherrrae 
are grown chiefly npon short spurs emitted front the sides 
of the larger branches; if, therefore, ihe last year's shoots 
of the f ioe« or the spurs of the cherry-treey are destroyed^ 
there can he no fruit* Now, in some respeets> the filhert 
is similar in its fractiHcation to hoth tliese trees; the 
bearing branches being alwaifs those of the preceding 
'year» similar to the trine, and those branchesy i£ the tree 
he properly prnned, might with great propriety be called 
spurs, allowing for the difference beivveea ihe filbert and 
the cherry. These short twigs or spurs are not more than 
a few inches longt every bud of which, in a good year, 
produces froit. The great object 'of the following me- 
thod of pruning is lo cau^ the trees to throw out these 
spars in great abundance; and when they are got to a 
proper bearing state, more than sufficient will be pro- 
duced. 

But though it is the usual practice to plant the suckers 
in onrsery beds, I would advise every one to plant thein 
where they are to remain^ whether they are intended for 
a garden or a larger plantation; and after being suffered 
to grow without restraint for three or four years, to cut 
them down within a few inches of the grodnd. From 
the remaining part, if the trees are well rooted in the 
soil, five or six strong shoots will be produced. Which* 
eyer method Is practised, the snbseqnent treatment of the 
tfeet will be exactly the same. 

In the second year after cutting down, these shoots 
are shortened ; generally ooe-tbird is taken off. If very 
weak, I would advise that the trees be quite cnt down a 
second time, as In the previous spring ; but it would be 

much 
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nnich belter not to onl them down until the trees gire 

evident tokens of their being able to produce shoots of 
•nfficieot strength. When they are thus shortened, that 
they may appear regular, let a small hoop be placed 
within the branches, to which the s^ioots are to be fast- 
ened at 64 ual distances ; by this practice, two consider* 
able advantages will be gained ; the trees will grow more 
regular, and the middle will be kept hollow, so as to ad* 
mit the influence of the sun and air, but this, in a large 
plantation, would be almost impossible, nor indeed is it 
necessary, though in private gardens, where regularity 
and neatness are almost essential, it ought to be practised. 

In the third year a shoot wiii spring from each bud ; 
these must be suffered to grow till the following antomo, ' 
or ifoorth year, when they are to be cut off nearly close 
to ilie original stem, atid .the leading shoot of the iast 
year shortened two-thirds. 

In the fifth year several small shoots will arise from the 
base of the side branches which were cut off the precede 
ing jear^ these are produced from sonall buds, and would 
not have been emitted, had not the branch on which they 
are situated been shortened, the whole nourishment being 
carried to the upper part of the branch. It is from these 
- shoots that fruit is to be expected. These productive 
shoots will in a few years become very numerous, aind 
many of tbem most be taken off, particularly the strongest, 
in order to encourage the production of the smaller ones; 
for those of the former year become so exhausted, that 
they generally decay,; but whether decayed or not, they 
are always cut out by the proner, and a fresh supply 
must therefore be provided) to produce fruit in the sac* 
' ceeding year. 

' The leading shoot is every year to be shortened two- 
thirds, Of more, should the tree be weak, and the whole 

height 
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bright ^ tbn braoclieft aiqn nol be toflbrad to iexoMd 
^ix feet. Every •lioot.th»t U left to prAdoce Irait'^idd 

ako be lipped, vviiicli preveiiti the tree beiug ejiiiauaied 
io makiog wood at ibe end o^ the bwoU, 
^ Tb^. Albert is a moiipe^ioui plant, audi conteqitootly 
prod aces the male and - female blossoms separately * oa tbe 
same tree. The slender scarlet hluaienls which are seen 
is^uiag fruoi i^ie end of the bud& early in tbf springs ar^ 
the i(ei^aie> or pr4>ductive blossoms ; tbe barren or m9l^ 
blos^ins are formed t)n long cylindrical catkins, which 
(^H qff^^ 8,000 as they have performed ihetr office. la 
priinioj^ c^e qiast be takeo to leave a due aappiy of 
these to fructify the female blossoms, or our prevmns 
trouble will be entirely useless; this may be dune wiih- 
ojit (iiSicuUyi for they are perfectly vuible at tbe tiipe 
of pru'qli^. ■ 

The method of pruning above detailed might, in fev 
words, be called a by&uiii of i^puning, by which bearing 
.qhoots are produced, . which otherwise would have had 
no existence. 

It frequently happens that a strong shoot springs froa^ 
tbe root ; and ^^tild any of (he Erst year's or leading 
Branches, be decayed, or becot^e unproductive oC beai^ 
iQg woody it will be advisable to c^ut . that entirely away, 

and suilcr the ne^y bbuuL to supply its place, wlucli after-- 
wards is to l^e treatf4 th^. same t^aiiaer a^ is reco^- 
mende^ (or thf» joMiei^f ^ 

bid trees are easily induced to bear in this* manner, by 
selecting a sufficient number of the main branches, a»d 
ihen cutting the side shoots off ueariy close, excepting 
ai^ should be sp sitoatecl ivi not to interfere with the 
others, and there should be no main branch directed to 
.^fii particular part. It will, however, be (wo or three 
y.4^f^ bffor,e..the ft^i,.eff40t>wiU be'pr^ced* ^ 

But 
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J3ut thqugh this metJ;iod of . caltiy^tion has long been 
9fAeb^t«d, jet it 4o<^ QQt i^ppe^r . to me to piMrti«9larlj 
•DC(B|$f8fiaLmi| to deserve the eocomiuois which have, been 

bestowed upon it.; for iliongh thirty hundred weight yjer 
acre ha.v^.ji}^^P 'grpw^ ^U.P^f^icular groundsi aad in par* 
tiqfil^r jr^rif. y^l twj^iny hillidji^^d iF?ight. coos! dered • 
l^^ge ci;op, and rather inore than half that qaantity may 
be called a more usual one; and even then, the crop 
(^^1/ .(ai4 jfear%ou^a^, fi,>t^; so, th^^ the; annua) 
ilWage,qj^^ptity.ciifiiiot bie. reokooed at more thao fiv« 
bwQd^ed w]eight^r acre. 

: W![i^i9« ( .fefl^cted upon (b^ reason of the failure hap- 
pen iog^qf^o as jthre^eafji on t of five, Itoccnrred^ 
liie^;th^t poMibly it might arise frooi the excessive pro- 
dugtiveness of the other two, the whole nourishnient of 
^be trees b^ing expended in ibe production of ibe fruit; 
upd that, consequently 9 . tb^mighit be unable properly 
to aatore the blossom for the following year. We know 
.iliat peach and nectf^rin^ ti ees may be so pruned as to 
force tbem to be^r a supera^tMid^nt quantity of fruit Iq 
jsoone^ne y«ar \ but we (ind thut a regular crop in sue* 

x:es§ioa ii tbereb)' prevented, and tliat, loo, for several 
years. In ordeD to ensure fruit every year, I have usually 
« J/^ft a Jftrge propqrt/ou of those shoots which, from their 
AMengtht I suspected wmU not be so productive of 
blossom buds as the shorter ones, leaving thera more in 
,a AtiMe of nature ibao is commonly done; not pruning 
•then ffP' closely us to., weaken the trees by excessive 

-bearFngi nor leaving tbero so entirely to tbeir natural 
.growth as to qaitse their annual productiveness to be 
destroyed by a superfluity of wood. These shoots in the 
'jprn^of the year I have usually shortjBued to n Mos- 

,som bud, fov the reason before given, 
:»iiiTihS: g|«Wti.«(ft .g^ prv^QiQg, i» to produce tlie greatest 
i.s quantity 
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qoaatity of fruit, without injury to the crop of the aoo* 
ceedtDg year^ whtcbi ia my optDion^ is Dot dooe bj the 
Kentbh method. ' But by observing the rule whidt I 
have laid down, though the trees do not perhaps bear so 
gfeat a weight in aoy one year ai by the method before 
detailed^ yet the erops in the whole certaioly are not 
less y with this grcai advantage both to the public aod 
private grower, that a moderate but regular crop is en-> 
•Qied in every suecewiTe year. I think that by this plan 
the average weight in the whole will be greater. The 
year 1819 was a very productive one, and I grew two 
hundred weight of filberts (weighed when gathered) upon 
fifty-seveo trees, the greater part of * which were not 
above six years old (reckoning from the time of their 
being cut dowo), and growing upon three hundred and 
sixty square yards of grdnnd, which is aftA the rate of 
twenty-seven hundred weight per acre; and upon part of 
the ground ten more trees are now planted, which, if 
tbiy bad come to a bearing state, would have increased 
the qoantity to more than is considered as an extraordi** 
nary crop ; besides having grown upon the older trees 
a moderate but regular quantity for several years preced- 
ing. I am the more confirmed in my opinion that the 
iailnre is caused by excessive bearing, by observing that 
there is very little blossom on my trees this spring, which 
has not been the case in former years. 

In order to strengthen the tree as much as possible, 
care should be taken to eradicate the suckers horn the 
root, which is effected by exposing the joots to a mo- 
derate distance from the stem, to the frosts of winter. 
The excavation in the spring is filled with manure. ' ' 

As filbertr ar^ several years In coming to perfeeti6a> .it 
is usual to plant hops, standard-apples, and cherries, 
among them, and when they come to a bearing stale the 

hops 



I 



Machinery for Calculating Mathematical Tables, 1 03 

hof$ 9te dcflfojedi etnd the ,4gvk*tr^ mffmd.to re- 
main. The ground is then planted with gooseberries, 
V Aturmt^y &c. and hq uader crop of vegetables is likewise 
frtqa^aily obtained. If tl^it wm not praotised^ ibe^rop 
of filhertt alone, except in particular years, wonld not 
defray the expense. The distance at which filberts are 
planted, must depend npon their being mixed with other 
frvit. 

I have been the more minute in my description, both 
that I might be clearly understood, and also that the di« 
lectiiHM might be generally asefnl ; and I trust it-will not 
be leM acceptable on that -account, for though the mina- 
tisB can only he practised in private gardens, yet the 
principle iCan be extended to any .plantation, however 
large. . 

* 

On Machinery for Calculating and Printing Mathematical 
Tables. £^CBABi«E8BABBAOS,£sg. F.R,S. Lond* 
4mdEdin.Xe. 

[This paper'fs drawn up from different private of infbr- 

• mation, but particularly irom Mr. Babbagc's printed letter on 
, the sul^ec^, addressed to Sir Humphrey Davy, Bart] 

From the Eoimburgh PHiLosoraicAtL JoubnaIi* 

r 

Among the brilliant inventiont which have diiti'n- 

guished the present age, the machinery invented by Mr. 
Babbage for performing intellectual labour is entitled to 
*a prominent place. Low at that species of mental exer- 
tion undoubtedly is when the mathematian performs the 
monotonous round of arithmetical calculations, in which 
neither the power of combination nor of judgment is 

called 
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called into iusttoa ; yet we w*re not prepared t<y««e«Ml 

these humbler funciions placed under the gurveillance of 
wheels and pioiooa ; and hence the frrst intelligence a 
calcukting meohiiie bat beea received with ai mlueh hi^ 
credefity by the vfhe ai by the i^lgar. • 

The object which Mr. Babbage had in view, In con- 
sUmctiiig thit new BMcbtnery, wa» to prodoee printed 
copies of any mathematical tablei, witkimi the pamUMi^ 
of an error exUting in a single copy. This result he pro- 
posed to attain solely by inachinery^ which at the same 
tiae made the caloolationi^ and compoaedi with a propef 
type, the tables when compoted* At the comtBeneementt 

of course, of these operaiious, certain pitluiiniary cnlcu- 
fauioBs must be tof^de'i and at intervals the machinery 
most be set to these Dambers ; bat io some cases» whew 
once set, the machine will continue working to the end 
of ihe tables. 

Id these contrivances there are two distinct partk, 
one, by which the tables are compnted, and the other, by 
which they are composed; but^ as the actual execution 
of such macbinery requires a great expensi^.both of tioie 
and money, Mr. Babbage has contented bi«pself wkb 

sketches on paper, acc<Hnpanicd by ^hoit memoranda, 
by which his coutrivances may be at any time more fully 
def^bped ; and; when any new principles have been in- 
troduced, be has examined their actions by models exf- 
cuted on phrpose. In order, however, to prove the prac- 
ticability of these views, he has finished a small engfne, 
' by which th€f calculations are accomplished, and which 
has actually computed the following tabic, in which the 

second difiereaces are constant. ' ' 

... - • • 

. . . , / « < 

. . . . . 

Tabie 
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Tabk computed bjf Mr.,Babbage*s Arithmetical Engine, 
from the Formula j;* + + 41* 



4X 


131 


3d3 


797 


1373 


4S 


U\ 


491 


853 


1447 


47 


173 


461^ 


911 


1523; . 


5S 


' 197 


58.3' 


971 


1601 


61 




647 


1Q93. 


.1681 


71 


951 


5» 


too? 


1763 


83 


881 


641 


1163 


1847 , 


97 


SK) 


691 


1231 


193S 


113 


347 


743 


1301 


I ♦ 



The figures, a§ they are calculated by the machine, 
are not exhibited to the eye, as in sliding fulet^ and siim* 
lar methodsi but are actaallj 4>reietited to the eye 0d im 
opposite tides of the machine; the number 593, for ek-^ ^ 
ample, appearing in figures before ihe person employed 
in copying. When the machine was engaged in ^ku-' 
iatiDg the preceding table^ a friend of the invefttor iin« 
d^tbok to wrife down the du'niFbers'aft they appeatedL > in' 
the earlier numbers, the copyist, in confteqaen(;e of 
writing quickly, rather more than kept pace with the ett^ ^ 
gine, hot as soon as fouff figures Wete required, tbe'ma»» 
chine was at" least equal in speed to the writer. At an- 
other trial, M?r(y-fa'o« numbers of the same table were 
calculated in liro i^iiiiirlcs and tkkiy second^) and, as these 
coataided eighty-two figures, the engtnie pfadttce4'€AiV(y- 
ihree every minute; another time tt produced forti^four '' 
figures in a minute ; and, as the machine may be miOted 
uniformly bj a weight, this rate of compotatioii m^y^be 
maintained for any length of ti^e ; and it is probable ' 
that few writers are able to. copy, with equal 3peed, lor 
many hours together. 
Notwithstanding the defective workmamhi|» .in <lhia>, 
Vol. XLIV. — Seconii Series. P first 
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fim mrhinff its compatations aie wonderfully accnraCe; 
aod tome very tlcilfol mechaoict to whom Mr. Babbage 

has bhewn it ia coofideoce, are of opinioo that it may be 
carried to aoy extent, itg parity iodeed, are few, but 
frequeotly repeated ; and though it eoataiat many wheels, 
yetooly a few of them move at the same time, so that itit 
simplicity is greater tbaa thai of maoy macbioes io com- 
mon aod oonttaui ote. 

Thete is one cireumttaDce io the eonttruction of thit 
machine, which is of considerable importance in making 
larger ooes^ viz, that, though its wheels are numerous, 
yet by a peooriar eontrivaoce, any error produced by ac- 
oideot, or by a slight inacouracy in one of them, is cor- 
rect-ed as soon as it is transmitted to ibe next, and in 
socii a inaoner as efiiectually to prevent any accumulation 
of itmall errors frooi producing a wrong figure in the cal* 
uulatioB. 

The machine for composing with .types has not yet 
been actually coDstrucAed; but from several models which 
Air. Babbage bat made, and from numerous experiments 
which he has tried, there can be no doubt of its complete 
success*. When put up, the composing machine will 
contain about 30^000 types, which are put in their places 
by childiea ; but the person who attends the engine has 
a method of ascertaining, in less than half an hour, if 
ongr one imUvidmai.of thu mmbcr is misplaced. 

Am the ^engine for computing tables by the method of 
differences, is tlie only one which Mr. Babbage* has yet 
completed, he has, io his letter to Sir Humphrey Davy, 
confined himself to a sutement o( the powers which that 
method possesses ; and as this statement is highly intereit- 
iug, we shall give it io bis owo words ; 

* A working model, of thii part of the ms^oer j bss bssa rs- 
•salljr coflstrucled. 

I would* 
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I would, however, premise, that if may one tfaall be of 
OfMDioD, Dotwiihstandiag all the precauiioos I have 
iakeoi and means I fajave employed lo guard against ibn 
oceanrence of error, that it may still be possible for it l# 
arise, the method of differences enables me to determine 
its existeace. Thus, if proper numbers are placed at the 
outset in the engine, and if ^it has composed a page of 
any kind of table, then, by comparing the last. number it 
Las set. up with that number previ^uaJy calculated, if 
they are found to agree, the whole page must he correct; 
should any disagreement occur, it would scarcely be 
worth the trouble of looking for its origin, as the shortest 
plan would be to make the engine re-calculate the whole 
page, and nothing would he lost hut a few iioars' labour 
of the moving power. 

*' Of the variety of tables which such an engine could 
calculate, I shall mention but a few. The tables of 
powers and products, published at the expense of «tbe 
Board of Longitude, and calcnlated by Dr. Hmtntt, weee 
solely. executed by the method of differences; and other 
tables of the roots of cumbers have been calculated* by 
the same gentleman on similar principlef« 

As it is not my intention, in the present Instance, to 

enter into liie theory of differences, a field far too wide 
for the limits of this letter, and which wiU probably be 
yet further extended, in oonseqnesce of the maehlileffjirl 
have oontrived, I shall content myself witb describing 
the coarse pursued in one of the most stupendous mona- 
meots of arithmetical calculation which the world has yei 
produced, and shall point out the mode in wlucb . it was 
conducted, and what shave of mental labour would have 
been saved by the employment of sucb an engine as I 
bave contrived. 
**Tht f airhti tir wiiif h 1 allfide,aii? those imlfiilfitfil ^itilffr 
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the jdimcciott <of M. Prooy, by ordct of the Vmmdk go* 

verriment ; a work which wilj ever reflect the highefti 
credit oo the aatioB which patrooised, aod ike soie»- 
iifia nen irho eyeciMed i|. The tablet cooipaied mtm tke 

1. The natural sintfs oi each 10,000 oi the qi adraat, 
calculated to iiremy-4ive figam, vifth teveo or eigbc 
Ofdtn of difieremccs. 

The logaritfaioic tines of each 100,000 of the qaa- 
xiraaCy calculated to fpurieen decia^aU, wnh live orders ol 
jdiffereooet. 

' S. tHie logarithm of the ratios of the sioes to ihetr ares 

of tl)e first .5(X)0 ui" the 100,(XX)ths of ihe (juadrcinl, cal- 
iHilated to Ibttrteao decimaU, with ttiree orders ol« dif- 
fereoces* 

4. The logaritfamic tangenta correspoadiog to the lo- 
garithmic sines, calciilaied to the same extent. 

^- The logarithms oi' the ratios of tlie taogeuts to tbeif 
mnHf nalcalated in the tame manoer as the iogarithaia of 
the ratios of the sioet to tlieir ares. 

6. The logarithms of numberi itom I lo iOyOOO^ caka^ 
lated to Bineteeaii^inalf • 

7* The logarithina of all oooibers frc«i 10,000 to 
£00,000, caiculaied to iuurieeo igures, wilh five orders 
ol differeoces. • • 

;^Sooh we ihe ablet ^hich haTe beeir oalcoiaiedy occo- 
pyiog in thciv preteo^ atate seveDteen large folio voldttea* 
It will be observed, that the trigonometrical tabicd arc 
adapted to the decimal system, which has not beea gitp 
neralljr adopted eveo by the Frenebi aod srhdch haa aof 
boitf at an employed lo this coaotry. But, aotwithsiaiid*- 
iDg this objection, such was the oprnion entertained of 
their valaei that a distioguisbed member of the Eoghsb 
Bbaid e€ libogitode^ Juvaf Mt loag aioce cooMftiiuioiied 

by 
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by our government to make a proposal to the Board of 
LongUiuie of France^ to priot aa abridgmeAl of liies^ 
tables At' the joint* cxpeoae of the t9o coootriet; and 
dBMOO MS bwned as the nm dor govermneot was wil- 
ling to advance for this purpose. It is gratifying to re- 
cord this disinteresied oSei, so far above those little je^ 
lottsies which frequeotljr iaterfere between nations long 
rif alsy and fltanifestiDg so sincere a desire to render use- 
ful to niankiod the best oiateriaU of science in wb.atever 
country thef might be produced. Of the reasons why 
this proposal was declined ova neighbours, I an at 
present UD in formed ; but, from a personal acquaintance 
with mao^ of the distinguished foreigners to wliom it 
was referred, I am ooavinc^ that it was received with 
the same good feeliogs as those which dictated it. 

1 will now t'luiea v(jLir alioiily stale the manner in 
which tbis enormous mass of computation was cjcecuted ; 
•lie tahle of which (that of the logarithms of numbers), 
mosi contain about eight autifons of figures. 

" The calculators were divided inio three sections. The 
first sectson ooflijp»rised five or six oiathematicians of the 
highest merit, amongst whom were M. Prony and M. Le- 
gend re. These were'occupied entirely with the analyti* 
cai part of Uie work ^ they investigated and determined 
on the tomnlsB to be employed. 

f*Tbe second section consisted of seven or eight skilful 
calculators, habiiuated both to aoalvtical and arithmc- 
tical computations. These received the formulae from 
lha first tectjon, concerted them into numbers, and *fur- 
'niahed to the third section the proper differences at the 
stared intervals. 

They also received from that section the calculated 
reaalta, and'oompared the two sets, which were computed 
iuciapeudetiUy fur the purpose of verification* 

The 
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** Tbe ihird section, on whom the most hiboriont ptrt of » 

the operatioos devolved^ consisted of from sixty to eighty 
penQDSy few of tbem posMisiiig a knowledge of more 
than the firtt ruki of arithmetici these received from the 
second class certain numbers and differences, with which, 
by additions and subtractions in a prescribed period^ they 
completed the whole of the tables above-mentioned. 

*^ I will now exainine what portion of this Uboor might 
be diijpeiised with, in case it should be deemed advisable 
to compute these or any similar tables of equal exteot^ 
by tbe aid of the engine I have referred to. 
' In the first place, the labour of the first section would 
be considerably reduced; because the formulas used in 
the great work I have been descnbiog, have already been 
investigated and published. One person^ or at tbe nt- 
most two, might therefore conduct il. 

*^ If tbe persons composing the second seciion, instead 
of delivering the numbers they calculate to the computois 
of the third section, were to deliver them to tbe engine, 
the whole of the remaining operations would be executed 
by machinery, and it would only be necessary to employ 
people to copy ^wn as fast as they were able the figures 
presented lo tbem by. the engine. If, however, thecon<- 
trivances for printing were brought to perfection and 
employed, even this labour would be unnecessary, and a 
few superintendants would manage the machine^ and re- 
ceive the calculated p^g<?s set up in type. Thus, the 
number of calculators employed, instead of amounting 
to ninety-six, would be reduced to twelve. This number 
might, however, be considerably diminished ; becauie, 
.when an engine is used, the intervals between the dif* 
ferences cakulaied by the second section may be greatly 
enlarged. In the tables of logarithms, M. Prony caused 
the differences to be calculated at intervals of in order 

to 
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to tave ibe kbooir of the ibird ieetioD ; but as thai would 
now devolve on macbioery, wbicb woold scarcely move 

the slower for its additional burthen, the intervals might 
properly be ealarged to three or four times that quantity. 
Tbis woold caose a considerable dimiovtion in tbe labour 
^ of tbe second section. If, to this diminntioo of mental 
labour, we add that which arises from the whole work of 
the compositor being executed by tbe machine^ and tbe 
total suppression of that most annoying of all literary la« 
bour, the correction of the errors of the press, I think I 
am justified in presuming, that if engines were made 
purposely for tbis object, and were afterwards useless, 
the tables could be produced at a much cheaper rate ; 
and of their superior accuracy there could be no doubt. 
Socb engines would, however, be far from useless, coo- 
tainiog within themselves tbe power of generating, to an 
almost unlimited extent, tables whose accuracy woold be 
unrivalled, at an expense com par ciiively moderate ; they 
would become active agents in reducing tbe abstract in- 
quiries of geometry to a form, and an arrangement 
adapted to the ordinary purposes of human society. 

*' I should be uowilting to terminate tbis letter, without 
noticing another class of tables of the greatest import- 
ance, almost the whole of which are capable of being 

calculated by the melliod of differences, I refer to all 
astronomical tables for determining the posiuons of the 
sun or planets. It is scarcely necessary to observe, that 
the constituent parts of these are of the^ form a sin o, 
where a is & constant quantity, and o is what is usually 
called the argument. Viewed in ibis light, they differ 
but little from a table of sines, and like it may be com- 
puted by tbe method of differences/' 

" Having thus given our readers a succinct description 
of tbe nature and objects of Mr, Babbage's arithmetical 

machinery, 
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macbioerjif wc lutvo oaljr. to express oar hope ihai ibe 
Brititb gomaiiieiitt or $dn<i of ibeto imlittttioBf whiok . 
it so liberally supports, will afibrd Mr. Babbage the 
jneaos of coostmeliDg a iarge engine, and hold out to 
biin loora indooeaeot to wiihdraw bia allemioa flom 
more aHttriog aliHKesy and Jovfiie U to ibo eomptoiion of 

an invention which will (iu huuuur to ius cuuiUij, aud lo 
tU« age ia which we hve*" 

I ' ' a«BreBaaaea=Maaaaasissas \ \ \ \ iii 

' Mechanism appHcable to Instruments for measuring Time, 
^ named a V trtisai Reguiataff^or lUgulateur a TourbiUonm 

■ 

Prom Descriptioh i^bi Brbtbts b'Iiitentioii. 

T iii^ regulator may be adapted lo ever^r possible kind 
of escapemeut, on which it will Bqiformlj produce ila 
peculiar effect. This effect tends to correct all 4he atio« 
malies due to the changes of position, of what nature 
soever they may be; for all the pieces to which the ano- 
aialies arc dtte, passiog in the space of every minute 
through all possible poaitloDs, a compensation necessarily 
takes place iind annuls the errors. 

The machinery being so arranged that the frame 
whicb carriea the moveable system shall malte cpie torn 
tn H minute, it is possible to make tbe axis of this frame 
carry the seconds' hand. 

The peculiar and distinguishing character of this in« 
ventton essentially consists in this : the case of tbe wateh 
being supposed fixed, the balance has, besides its oscil- 
lations or its motion backwards and forwards (Occasioned 
by the action of the impulsion-wheej^ and elastic force of 

the. ' 

« > 
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the spimt «pr?ng), a coBtiniied roury molion round m 

fixed axis in respect to the case, proceeding from the 
moving power; so that the commencement of the oscii- 
Intion of the balance is foand at a given instant; noon, for 
example, to correspond with a certain point of the cir- 
camference of the fixed case ; at one second^ two se- 
conds, Sec. past noon, the commencement of the oscilla- 
tion will correspond with different points. This is the 
principle of the compensations which the author wished 
to obtain. 



A Machine for rendering the Variations of Temperature 
ua^ul as a moidng Fomer, M. Woisard. 

From M&M01S8 of the Socibtt of Mbtz. 
This machine is composed of two vessels commnni"' 

eating by a vertical tube. The lower vessel is immersed 
in water. The upper vessel, exposed to the action of the 
solar rays, incloses a baliooot made of a flexible material^ 
into which air with a small quantity of a very expansible 
liquid, such as ether, have been introduced. 

It is obvious that if the atmospheric temperature falls, 
the balloon will diminish in bnlk, the air surrounding it 
will become rarer, and the water will introduce itself into 
the lower vessels through a valve. If the temperature 
rises, the pressure exerted within the machine by tiie in- 
crease of volttme of the ba&oon, will eanse the excess of 
water to flow oot. 

According to the calculations of M. Woisard, if snl* 
f^hnrfc ether be employed, and all the parts of the ma- 
chine be of suitable proportions, it will raise to the height 

Vol. XLIV. — Second Series. Q of 
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of (Aie metre as meity timet SOO Ktres (&s 5(Mrl4 English" 

cubic inches), as there are cubic metres in the capacity • 
of the upper vessel, whenever the temperatore varies^ 
ffom 15 to 35 degree* of the eentigrade thermomete^i or 

from 59 to 77 degrees of Fahrenheit*. 

.... , 

,1 „■ — ^ 'r.Tr= ^^^M ^ 1 II .n 

M* Fbanqceur's Report f in the Name of the Committee 
„ Mechtmieai JrU^ oit.ai Method qf CamppmUifin mi 
im fVateka. M» Dbstiont, of Rouen* 

From the BuLtETiN db la SociftT6 d'£mgou- 

RAGBMENT* 

Clocks which have a weight' for the moving power, . 
and a pendiilttm for the regolator, are the instnimentt 
the best suited for measuring the duration of time. When 
tb>^ wheel-work is well executed aod the scapement easy, 
the Motiop wy little, aod regular | and if the peotfti* 

* The diftniBl ethers are prodoced b^.the aetiea of difltifeal 
a^l opiMi akohot. Gsy-Iiiissttf fbuad the ipedlic gravity of sal* 
pliuric ether 0. 1 1 1 02, at the tenperttare of 56.4 degrees of Fahreo- 

heit. Uoder a pretfure of 19.02 barum. it begioi to boil at 96"* F. 
Placed io contact with air, in a closed fla«k, it at length underg&es 
alteration aod changes in part, according to M. Plaoche, into acetic 
acid. Attbecommoa preisuro and temperature, water ditsoivesik 
taath part of its weight of etbar. Btber also distolf es a small f ww 
thy of water. No salifiable base combioes with ether, except potash 
aadammoala. Itaaiteiwlth alcohol, formiag a coloartcM clear 
li^atd, teomposiMa hj water, which uailss with the aleobol, wUIa^ 
the ether rises to the saiface la imall bobbles. BIber dhaolvm oilft . 
resioi, sad'Iadia-nihbsr. It, has bat little aetionupoo salts. Btber ' 
(mther reciifieates) is priacipally used in medicine, ae a stimnlant, 
diaphoretic, and antiRpasmodic. It is mentioned as earlj as 1640.^ 
- £|tc Tbeoard's Aoaijsis, pp. 94, gS7, and 3U.-rTr. . * 

lam 



lim H 4iic>g%g«d from, tbe ^ecu of VMrtaiioai of usa^ 
f0nim% A miifonii motioo may be expected* 'Watchei 

are far from holding out the same proinibe. The ftiEe 
ibeiog much smaller^ the execution of tlie ivheei-work is 
more difficuk, Tbe spring which serves m a motiag* 
power ougbty io every degree of its tensioB> to exert the 
Barae force of deveioperaeot ; and yet these couditions, 
difficok to £u\6i\f ttre.«eaiJy wiihoot importance wheo it 
it eooaideittdt that the alternationji of temperatore ael 
powerfully on all its parts, and that the coatikiual crepi* 
dation commuaicated to them by walking, breaks the 
Mgalarity of the osciUadoas. 
. Of what Importaace is it not to obtala a perfect 
formity of motion ia watches? They serve us in numer- 
ous cases where tbe carriage of a cloak. would be di&cuU 
or eapeDsivei and it is moreover , to marine watches that 
the safety of most navigators is* intrusted. Tbe naoa| * 
skilful workmen therefore have employed them^ves ia 

^hDproviag these valuable instroments. The eatre with 
which they are made leaves scarcely any thing to be de^ 
sired, and it should be in particular endeavoured it) 
cooquer tiie temperature and the jogs occasioned . by 
widkiog. * , . 

It is to remedy the first of these inconvenieiidea that 
M. Destigoy bas presented a paper to the Rouen Sociei}E 
ef*£M]atioDy which has honoured it . with its atpfirobai 
tteiik To enable you to add yours^ I think it proper to 
explain ilie ineihod of compeusaiioii now ia use, and to 
compare it with the method proposed by M, Destigny.. 
The regulator of the motion of watches it a spriag aa 

'fine as a hair^ -bent into a spiral form, from whic4i it de-' 
rives its name. One end of the spiral is attached to th^ 
toekf an immoveable' piaee of the watch;. theotheireMl: 
is fixed to the aarfs of a pivot^ which is Airnithad with 
• • two 
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two paUets, or teeth, which are preMcd against alternately 
bj' the train of wheels. This pressore, Hy making^ the 
pivot tarn, winds the spiral more round the axis, increas- 
ing the force which tends to uowind it. Arri?ed at a 
certain pointy this pension mi^es the pt?ot tarn hack- 
wardsy by the anwindiag of the spiral. By little and 
little the spring of the latter becomes weaker, till the 
pressure of the train of wheels overcomes this spring and 
the acquired velocity, and the pivot takes again its first 
mption. This pivot is loaded with a light circle csffled 
the balance, which iucjeases its inertia. 'At each oscilia- 
tion, a tooth of the scapemeot^ wheel passes on one of the 
pallets; and if these vibrations are isochronal, 'the watch 
will have a uniform motion. 

Besides, there are two supports made between, whtcb 
theiargest tarn or coil of the spiral passes In one of its 
points, and against which it beats alternately. These 
supports, called the fork, carried by a moveable piece 
oalkd the rake, serve to shorten the spiral as required 
for giving the vibrations the necessary dnralion. 
• Cold, by acting on the spiral and the balance, con* 
tracts them and increases their force of tension. It ac- 
celerates .the vibrations of ibe balance and causes the 
watch to gain, . unless the 'oil, by its congelation, de- 
stroys a pari of the motion, it may be conceived that, 
by this two-fold effect, there may be possibly a natural 
compensation ; and that, according as- one or other shall 
predominate, there will be gain or loss of time. Hence 
the very different effect ol ituipeiature on the motion of 
watches; especially.on those wliich are coarsely executed, 
such as the gieater nnohber of watches seen in commeroe. 
We will here suppose that the watch Is perfectly com- 
posed, that ttie friction is almost insenyibl^, and ^he oil 
without effect : it is clear that cold will make it gain, 

and 
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and beat make it lose time^ precisely as it happens to 
poDdolum-cbcki. 

' To femedy this iocooTcnieoce comyiaMalMMw Imve been 

invented. Let us cpnceive two bars, one of steel and 
the other of brass (cuivre) soldered together in their 
whole length. It is known that steel will expand mm- 
than brass by heat ; whence it will result that the bar of 
two Bietals will take a curvilinear form. Let there be 
fixed to the edge of the wbeel without teeth, named the 
bakmee, little bars previously bent into an aro and formed 
of two metals. Terminate them by two balls of gold at 
their free extremity. The variations of temperature, by 
dianglng the corve of the compound metallic, bars, will 
change the distance of the small m&sses from the centre 

of motion of the balance; and if the masses are properly 
disposed^ there may be a compensation, because the 
cold, by increasing the force of the spiral, will 4eild to 
produce more rapid vibrations ; but it will remove the 
masses of gold to a greater distance, and they will act 
on the centre by a longer lever, and this will tend to 
make the oscillations slower. These gold weights being 
made to screw on thftir bars, it is possible to vary their 
distance along those bars. By repeated ^trials they are 
screwed to the exact point where a compensation is ob- 
served to be produced^ Thli compensation must have 
place in every position of the watch and at every tem- 
perature ; but this is never obtained but in an imperfect 
manner. 

Instead of applying the compensation to the balance, 
Mv Breguet has thought of making it act on the spiral. * 
This spring beats, in its excursions, between the two 
branobet of the fork* If these limitary points move with 

the rake which carries them, the length of the spiral will 
change^ which will produce a change in the duration of 

the 
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the vtbratioBB. The object io question it to Itad tbcie 

variations by those of the temperature. 

.J^^t us conceive a straight slip foriiied of two pieces, 
ooe of ateel and the other of brass, soldered, tof^tber 
kagtbwise. Let us bend this slip iafo the form of two 
|MuraJlel brauches, which might also be bent ioto concen- 
trioaros, that it migbt occupy less rooou Ooe of the ends 
is fijced CO the plates, the other is free end bears lightly oa 

the spiral, near ihc bearings of tlierake. Heal, by alier» 
* iog the fwiQ of this double bi-metallic arc, will change 
the point of eoataot with the spiral, without confioing it. 
Henee will result a yariation of the length of the spiral 
according to the variation of temperature, iiud if the 
proportion of the parts be suitable, there will ba a com* 
peasatioo« It is never obtained hut approximately by 
this method, which is far from being equal to the pre- 
ceding^ and which M* Breguet uses oi^y in watches of 
the second order. 

Oestlgny, aware that the principal difficulty oset 
with in this contrivance was' the pruclucing of exact 
compensation, has had the happy idea of placing the free 
extremity of the donble bi^metaliie are, not oa the spiral 
but on one arm of a bent leter, which is itself placed on 
the spiral. The fixed end of ilie compensation-piece is 
not attached to the plate of the watcii, but to a moveable 
piece wbioh allows its position to be changed with regard 

to the bent lever. The result of this arrangement is ihe 
greatest f£u:ility of making trials. The watch is subjected 
to extrafne temperatures, and if it be regulated in one of 
these states at aero, for exam pie, and if it be observed tbM 
in the opposite state the watch loses time, it may be con- 
cluded that the spiral was too short in tbaaecood trial, and 
by a slight change in the place of the <ompcii4atioB«piee€| 
and new triaU, the dei»ired effect will soon be obtained.. 

Tbi* 
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Tbif method has bestdm the Adfaotsge of avotdlttg-oiie 

of the greatest inconveniencies of compensations. When 
the oil hecomes thick, and in a long voyage, this can 
•eareelf £fti) to oocir more or fete, the compemation in ' 
gen^fl^ii^ longer obtaio* by any of the keowo means; 
The relation of the parts must be changed ; trials made; 
\a short it is necessary to proceed as at first, irhtch can- 
not be done except bj a skillii^ artist* Bot it is so easy 
to displliee the eompensation-pidce of M. Destigny, that- 
every intelligent watch-maker may re-adjust the compea- 
satioa. Indeed, the mecfaanisffl is similar to that which 
commonly^ serves tot regulating the time in all sorts of 
watches. 

It is needless to say that this system of compensation 
can neter be adapted except to chronometers^ constraoted 
with the greatest eare, forntsfaed with a suitable escape* 

ment, and the pivots of which turn in jewelled holes. 
Other watches offer so manj^ causes of irregalarityi that 
it would be useleu to remedy the effects of tempereitare; 
which are not in this case the most considerable. 

4 

r 

Description of the SyUm of Compensation* 

A, Fig. '2, (Plate V^) fepresents tfae< oedi ; C C the 
balimce; BB the lower ratchetf fixed on the cock, and 
having its centre of motion confounded with Ihat'df the 

balance. On this ratchet is fixed in o the piece m^n^Of 
broken at the point n, by means of a pin, which forms a 
kind of hioge: the extremity m of this lever cab be' 
opened' or closed, and consequently removed from» or* 
brought nearer, the screw u, carrying an eccentric pin, 
the use of whic^i we will exj^Iain. The little spring F ' 
lends to press the end m of the lever fh>m « ; s H Is a 
portion of a circle, with divisions, which forms a part of 

the 
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' the nucbet B B ; aoother rackety eD, ig m^^oMUA on 
finty having, like lhal one^ its notion concentric with 
that of the balance. Ont bis ratchet is fixed, in q, the 
compensatioQ*piece r,5y so that the extremity i bears 
OB the lever m s; !• L it the spiral-apriDgy fixed at K« aod 
its outer tpire patiet betiveeo the poiot m and the end of 

the lever mn; FG is an arc of a circle, with divisioni, 
which are made to be pasted over at pleasure bj the ez* 
tien^ty of the ratcl^et, in order to make the wnldi grin or 
IpM. When the retpecttve position of the iwo raotheta it 
determined, the notched part of the upper one serves to fix 
them together by means of a screw, seen on tiie lower 
raicliet ; ti are two eccentric tcrews» forpreventingJt)ie two 
ratchett from rising. In the execution it is essential that 
the part mn of the lever be perfectly coaceutric, so that, 
hj carrying aiternatelj the extremity s, of the com pen- 
tation-piede upon all partt of the lever, and moving the 
ratchet towards t or H, the extremity m of that lever shall 
have no motion, it being understood that this. operation 
is performed at a fixed temperstore. 
Fig* 3 represents the same system, seen nndemeath* 
These two figures are drawn half the real size of' the 
parts* 

Effects resuitmg/rom this System, ' 

. first of all, .the watch must be exposed, by means of a 
stove, to a temperature at least equal to that of the fob, 
and examined, in that state, whether the spiral-spring 
has the proper play between the points mui this play 
onght to be the smallest possible, without, however, coo- 
fining the spiral. It is regulated by meant of the tcrew 
which carries the eccentric pin. It is unnecessary to 
observe, that it is essential to bend the last turn of the 
spiral, included in the space passed over by the ratchet, so 
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as to form exactly the same arc as that described by the 

the small interval mUj by vary ing the ratchet. Now, let « 
us 8U[)pose that the temperature of 25o centigrade 
(8=546" ¥*)f and in the positioo occupied respectively by . 
thflTtwo^ratobets, Fig. tbe watch'is regulated, and- that 
suddenly the temperature fails to (= 32o F.), the watch, 
agreeably to what we have said of the effect of cold ou 
-the balance asd spifal^ sttdnld' gain ; but, at tb^e 'same 
tifiie, the compensation* piece, r, 5, closing, will per- 
-m'rt the extremity m of the lever to recede from tbe pin u, 
whtcb will augment the space in which the spinal paasea, 
and consequently should retard the vibratioo;' if the " 
quanuty of variatiun produced by cacli ul these two con- " 
trary eiiects be the same, an exact compensation wiil be 
esfablished. In tbe contrary case> if tbe eompensatioa 
he too mucK or too little, it may be rendered perfect by 
increasing or diminishing the effect of tbe compensation* 
piece,, which can be done by changing its position rela- 
.tively.to that of the lever, moving tbe extremity of the 
racket e D towards H, to render the compensation greater, 
and towards i to diminish it, according as observ«tions 
^ tbe going of ibe watch require. , 

It n^ay beiremarked, that this operation.oan be readily 
performed, even by ihe owner of the waicb. A few 
months after tbe watch has been cleaned there will be an 
tnereaae of friction, from the alteration of the oil, which 
would render the compensation too great. By this sys- 
tem it may be re-established exactly, by moving the com- 
pensation^piece towards the point m of tbe lever the 
^qnantity djaoovered by otorvatton to aepessaij* 
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. InfringamtU P^imi Sigki* 

^ Court of King*$ Bench, Guildhall, Dec. 17, 1823. 

Savort v. Peics. 

7hIS was aa action by Mr. SaTorjTf an emiDeol ohe- 
mhtf in Bond-street ^ to recover idamagcs tnttained in 

consequence of the infringement of his patent for the 
manufacture of Seidlitz Powders^ by Mews. Price and 

^ Son, chemists, of Leadenhall«-street. 

Mr. Scar)ett stated the case on behalf of the plaintiflT, 
who, in 1815, took out a patent for the manufacture of 
Seidlitz Powders, possessing the medicinal properties of 
the celebrated^idlitz spring in Germany. The value of 
those waters was acknowledged by the chief physicians on 
the Continent, and the powders were well known to pro- 
duce aalatary efiects of a simiiar nature and degree. Mr. 
Savory, who exported large quantities of the powdera, dis- 
covered that Mr. Price had largely manufactured them, 
had inserted the word improved" for patent, and had 
(exported ihem at an inferior price. Under these circum* 
stances, he called on the jury to protect him in the en- 

, joyment of property to which he had an exclusive 
fight, but which tended eiientiaUy to the benefit of the 
public. ' ^ 

The patent and specification were then put in evidence. 
(Which specitication is published in our tweoty-Dinth 

* volume)^ The latter contained, of conne, a develope* 
ment of the manner in which the composition was made: 
It comprised three recipes of much apparent complexity, 
and applicable to very large quantities of the different' 
ingredients. 

Mr. 
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Mr. Thomas Gregory Briggs was then examined by 
Mr. Garoey»— He described himself as cleric to the plaio* 
tiff and his partners^ Messrs. Moore and DavidsoD, by 
whom the Seidlitz Powders were ruanufactured and sold 
at 4s. 6d. a box, on which there was a stamp duty of 6d, 
On April IS, in iast year, he went to the shop of the de- 
fendants in Leadenball'Streety and inquired for a box of 
Patent Seidlitz Powders, which he received from Mr, 
Price, juD. and for which he paid 4s. (id. He produced 
the box marked " Patent Seidlitz Powders, sold by Price 
and Co." On this occasion he asked Mr. Price for what 
he would sell a quantity for exportation; to which Mr. 
PricV replied, that as he shipped a great quantity for the 
East and West Indies, he could afford t6 sell wholesale 

at 30s. ii dozen ; and as he then only fixed a three-penny 
Stamp, there was at once 3s. a dozen saved. He went 
^gain on Wednesday, the 17tb of April, when he first 
saw the shopman, and then young Mr. Price. He asked 
for another box of the Patent Seidliiz Powders, and re- 
ceived a box, apparently the same as before, except that 
the word/' improved" was substituted for the word 
f* patent.** He paid 48. 6d. for it» and brought it away. 
On the following day he went again, and saw Mr. Price, 
jnn. and observed that the last box was not the same with 
that which he had before, because of the di flfereut en*- 
dorsement ; Mr. Price said they were exactly the same ; 
be, witness, however, said he was not satisfied that they 
were the' same aa Savoiy's, and asked who Savory waa : 
be said. Savory, of Bond^street, who had a patent for 
these powders ; he did not like to sell any more as patent, 
to injure Savory. He then tasked for a label, such as was 
on the boxes, called patent Mr. Price objected to 
this, but assured the witness they were precisely the tame, 
and he might take them without fear. He also stated 
ibey were, in every respect, the same as Savory's. He 
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gave the boxes lo Mr. Faraday, of the Royal iDBtitution, 
lo s^a^^yze, aad received them back from him. 

Mr« Faradajy chemical iisiftant to the Rojal loilUD-i 
lio»^ «aid be analysed the two boxes of SeidltU Powdenf 
given lo him by tlie witness Briggs. They were botii as 
mO€^) alike «• such preparations couid be. He abo ana- 
lyaed a ^x.givca to -him by Mr. Savory, aad fottud it td 
be the eanie as .the defeDdant's. He Had examinlsd the 
speciBeatioo, and found that it wouid enable a practical 
ohemiti to produce those powders, and that the powders 
eovvespoDded with the description.. 

Oil cross exam I na I ion, Mr. Faraday said the properties 
io Mr. Price's box w^re the same as those in the speci- 
fication. ' He bad not analyzed the Seidlita watett, liot 
knew any one who bad; one great authority sAid they 
contained muriate of magnesia^ the other held the con- 
trary. All the authorities agreed that they contained sul- 
phate of flsagnesia, which is called Epsom salts. There was 
no sulphate of lime in the specification ; there was in the 
waters. Wi^h the exctpiioa of soda, there was no ingre- 
dsuR in the powders which was contained in the waters ; 
how far the medicinal properties of-the two might be 
similar, he could not say ; the chemical properties were 
aaqueatiouably dtiierent. The result of the hrst recipe in 
Ike Specification was Roohelle salts ; the result of the se- 
cond recipe, bicarbonate, formerly called supercarbonace 
of soda ; the result of the third recipe, tartaric acid. Ro- 
el^Ue salts were known previous to the patent ; tartaric 
acid was always produced by the means set forth ; and 

siipercarbonate of soda might have been procured at 
the chemists before 1813 in a perfect form. Before that 
- time it was not oousnal to mix mi acid ^ith an alkali ia 
order to produce an eflRsrvescent draught. 
.. The Lord Chief Justice. — If I were to take two scru- 
ples 

I 
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ptet of Roch«U^ 8alt«| two scrnplet of tartaric acid^ and 
two teruples of sapercarbonate of toda, aild tnh, tlienf - 
together, would they not produce exactly the same resalt 

as this elaborate process? 

Mr* Faraday replied, they certaioly wbald produce the ^ 
same resalt. He did not knoir that tartaric acid -was-sold 

la the shops by that name before 1815. Che\nical name^ 
often underwent cbangesy and they were'often aied in the 
laboratory long before they wer^ introduced- iiito shops, 
or eveti used in medical treatises. On looking at the 
specification, Mr. Faraday said, that the same resnlto 
might be produced though the prbportidns of the idgre^ 
dients. were difierent; but then there would hetLTitidmtm, 
which it would be necessary to separate. The mode 
pointed out of producing tartaric acid was not thehest, 
nor that which was now usually adopted. * 

The Lord Chief Justice expressed a strpng^ opinion, 
that the patent could not be supported. Jt was the duty^ 
of every patentee to set forth in his specification, in the 
plainest and most intelligible language, the manner of 
composing the article in question. Now h appeared that 
the union of three common ingredients, to be obtained 
by any man in any chemist's shop, would produce these 
powders ; why, then, was: there all this elaborate mystery f 

Mr. Scarlett submitted, that as chemical names were 
fluctuating, it was right for the patentee to set forth all 
the simple ingredients in his medicine, to prevent futaie 
errors. J 
, The Lord Chief Justice said, that whatever fiuctuatioa 
there might be of names, the patentee was bomid to 
phin his process to the common apprehension of man-, 
kind as far as possible ^ and in this case a diilerent course 
had been taken. , ' \ 

Mr« Scarlett begged leave, before the cfittse was de^ 

*^ ^ ' cided. 
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cidcd, to aik a few questions of Dr. Poweli. That phy- 
siciao was accordingly called, and stated, that in ia09 
he translated the London FhatnimxpQBia^ and then tarta- 
ric acid had no place there by that name. Befoi c 1815, 
bicarbonate of soda and Rochelle salts were commoDl/ 
sold. He knew the Seidlitz Powders praciicaUy. To 
bim the combination was new, and It was certainly 
conyekiient and useful. If you took two scruples of su- 
percarbonate of soda, two scruples of RocheJIe sails, 
and two scruples of tartaric acid, and dissolved them in 
hair a pint of spring wate^, they would produce the same 
lesttlt as the Seidliiz Powders. 

The Lord Chief Justice.—Theo I am clearly of opinion 
that the plaintiff must b; nonsuited. He was bound to 
set forth the plainest and simplest mode of manufacturing 
his invention; he ha. not done soj and he cannot sustmo 
an exclusive right to sell it. 

The plaintiff was accordingly nonsuited. 



Hit of Fateniifar Imemhiu, Sfc. 
(CoDtinaed fiom Page 64.) 

Jo*Bpa BovBNE, of Derby, Derbyshire^ Stone-bottle 
manufaciurer; for certain improvemeoU in thi bdrainff 
of stone- ware and brown-ware in kilo, or oyens, by car- 
lying up tb^ heat and flame from the furnace or fire be- 
Jow to tbe middle and upper parts of the kiln or oTen, 
either by means of flue« orcbimnie* in the sides thereof 
or by moveable pipes or coiidacton to be placed within 
Mch kiln, or ovens; and also by increasing the beat in 
liilns or ovens by tbe construction of additional fnrnates 
or fires at the sides thereof, and to commdnicate with the 
centre or npper paru of ««* kilns or ovens; and also by 

conveying 
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coiiT6jing |he flame and heat of one kSn or inor^ ioto 

another, or others, by means of chimnies or flues, and thus 
perniilting the draft and smoke of several kilns or oveas 
to escape through the chimnies of a central kilo or oven 
of great elevation, whereby the degree of heat is lo* 
creased in the several kilns or ovens, and the quantity of 
smoke dimioisbed* Dated November ^2, 1823. 

John Slatbr. of Saddleworth. Yorkshire. Clothier; 
for certain improvements in the machinery or apparatus 
to facilitate or improve the operation of cutting or grind- 
ing wool or cotioo from off the surfaces of wooilen cloths, 
kerseymeres, cotton cloths, or mixtures of the said snh- 
stances ; and for taking or rembving hair or fur from 
skins. Dated November 22, 1823. ^ 
, Thomas Todd, of Swansea, South Wales^ Oigan* 
hoilder; for an improviement in producing tone upon 
musical insiiu meats of various descriptions. Dated No* 
vember fl2, 182:$. 

Samubl BsowiT, of Windmill-street, Lambeth, Sur«* 
rey, Gentleman ; for an engine or instrument for effect- 
ing a vacuum, and thus producing powers, by which 
water may be raised and machinery put in motion. 
Dated December 4, 1823* 

Archibald Buchanan, of Oatrine Cotton-works, 
partner with James !lf inlay and Co. Merchants, Glasgow; 
for an improvement in machinery heretofore employed 
in spinning-mills in the carding of cotton and other wool, 
whereby the top catds are regularly stripped and kept 
clean by the operation of the machinery, without the 
agency of hard labour. Dated December 4, 

JostAH Parkbs, of Manchester, Lancashire, Civil 
Engineer ; fur a certain method of manufacturing salt. 
Dated December 4, 1823. 

Gbobob Minshaw Glascott, of Great Garden- 
street, 
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Tobias Mich ell, of Upper Tbameg-sUeet, Loitdoi^ 
(ji^liegiaa; for certain improveiocQU ia tlie coiijitruc«- 
tipn or fotm of paiU lo be Used in -or for tiie lecQriagW 
copper md other tbeatbing oa •bipa» dod iar •thtr pdr«> 

poses. Dated December 9» 182J. 

Thomas Hoiine the younger^ of Birmii^gbAiiia War- 
wiiikihirty Brtft-foooder ; for oeruia improv^veaMU in 
the nenefeetere of veck pullies, in bnttt of t>tbcr metaii. 

Dated December 9, 1883. 

. WiLUAM FvRVlTALy of Droitwiob^ SaU*manafiK> 
Utnttp and Albxanosb Smitb, of Gktfgow, Mailer 

Alaritier; for an improved boiler for steam-eogines and 
other purposes. Dated December y, ib^* 

Sir UfiMny HsATHcaTB^ of Sgrrcy-tireet, Stradd, 
Middleiex^ Knight, nod Gaptaiii in the Rojral .Navy ; 
for An improvement of the stay-saila generally in use, 
for the purpose of intercepting wind between ihe squaro- 
aaila pf aliiptltfod oiher M|«are^rigg^'iK4ieli*' DiAed 

Ja£vis Boot, of Nottingbami Nottinghaoishirc^ 
Xiace^maanfaotfrer; fair an Unfroined apflanitat te be 
,ttted in ihe process of singeing bc(e 4iid other purpoaaa. 

Dated December 13, \S23. 

: ..PiEE&E Jbam Baptiste Victor GoaaBU, of Qneen- 
air^ty^ Hajibarkety Middletes, Merchant; for m ^aakii^ 
Hatimeif aiaehjnery for prodaetog voriees. thapes, pat*- 
temb, and sizes, from melals or other materials, capable 
of^eoeiving aa oval, rounds or other forar« iOoaaaimi*- 
cated Xa^m hf a 43eriain fereigner reaidibg i|!bnMfk 
Dated December 18, 1823. » . r.:.: I 

. ., ' ' ' 4 f * 
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S^c^qtiof^.i^^tk^ Patent gftOfUed to Jqhn Hiioub«» 
. qf Barkings iu the Cmnty of Emx^ SUf^dkt; fat 

. certain Means of securing the Bodies of the Dead in 
Coffins. . Dsx^di St^ptember 11, 18^3. 

With aa Engraviog. 

. To all to whom these presents shall come, &,c. 
Now KNOW YE, that in compliance with the said pro- 
viso, I xhe taid John Hughes do hereby declare ibal mj 
mkid lAventioilr, of* cerraiii means of secoring the bodies 
of the dead ?n cofiins, is fully described and ascertained 
in manner fuliowiog, and by the drawings in the margin 
of tbese priesral!8,'aiidal[^tdm(bbyibg'descri|^ thereof; 
liiflEi is to say : ' My hfvainoii consisf s in the use or ap- 
plication of an cjrtra.or additional bottom or bottoms to 
fhe coffin, and fastening ihereto the body, by means of 
ptatesi cholits, bttiHy springs^ or straps* of cast or wrought 
iron, steel, or any kind of metal, joined together or 
separate, as may be most desirable ^ and attaching or 
firmly affixing the said extra bottom or bottoms with 
Vol.. XLIV. — Sbcond Sbriss. S the 
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ISO FaUnt for securing dead Bodies in their CoffinSm 

the body thus fastened or held down to the usual and 
real bottom oi the coffiiii or to the sides thereof^ by 
means of Jocks, springs, catches^ bolts, nots, afad screws^ 
oatls, or rivets, as may be most convenient. 

Note. — This extra or additional bottom or boltums to 
the cofha may be made of wood, iron, steei, or any kind 
of metal ; but if made of wood only, it is desirable that it 
should be bound or strapped with iron, to guard it from 

being cut. 

The drawings in the margin of these presents exhibit 
the kind of plates, chains, bars, springs, or itraps, by 

which I propose to fasten or hold down the body to the 
extra or additiotial bottom or bouoms, or sides of the * 
coffin, and the means of fattening the same to the usual 
or real bottom or bottoms and sides ; though it must be 
understood I do not mean to confine myself to these pre- 
cise kind of fastenings, or to use the whole number at 
any one time, except on particular occasions. 

Description or tub Drawings. 

A (Plate Vn.) is the peg that fastens the bottoms 
together by being introduced into the socket of U, 
which is screwed or rivetted to the real or original bot* 
tomof the coffin. B, the pins to be di iven through the 
hole in the top of the peg A, which force out two or 
«more catches into the socket, * and are fastened by ft 
' shoulder, which is within the socket fl. K is another, 
peg, with a spring to force out the catches, as before 
meniioued. C is a collar or strap, to be put on the neck- 
of the corpse. D, two straps,' the one end of each to go 
through the holes in the neck-strap, to be secured to the' 
extra bottom of the coffin with nuts and screws on the 

undermost 

% 
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Patent for itkreoHng the Strength of Timber* 131 

undermost side : the other ends of these straps are to go 
under the arm8 '!of the corpse, anjd tbroogh the extra 
bottom of the coffin, and screwed ' as before mentioned. 

the bodj-strapsy fastened in the same manner as the 
strape B. F and G are stcaps for the' knees and ancks, 
to be fastened to the ext#a bottom of the coffin wHh nuts 

and screws, in the same ujaiiner as the other straps are 
sectued to the extra houom or bottoms of the coffin. ' 
Ii a Quty eithei'. dqnare or round, to screir on t6 the 
straps, and to fkst^ti them to the extra bottom oT ibe 
coffin. L, a number of straps, riveited or welded toge- 
ther, to form a grating or cage, to cover the corpse from 
head to foot, and fastened to the extra bottom 6r bot« 
toms, or to the sides of the coffin, mth nuts anfd 9cre#s, 
as before mentioned. M, the extra boitpm of a coffin, 
shewing the body or cdrpse secured by the fasieniiigs 
above described. -» - . i • 

In witness whereof, Sec. ' ' ', ' 



Sfecification, of theMatemt granted lo J am£8 G la dstoki k, 
. i^JJoerfmi, in the County of 'Lancasterf hronmanger; 

for a MetJiod qf increamtg the Strength of Timlfer* 

Dated September -SQ, 1891 • 
With an Engraving. 

X O ali to whom these presenu shall come, ^o. 
Now KNOW' TE* that in compliance with the said' 
proviso, I tlie said, James Gladstone do deolase t ihat 

ihe nature of my said invention, nrui ihc i»anner in which 
the same is to be carried injlo effect and performed, is 
described as foUDwa ; that is to say : My method of in- 
creasing the strength of timber intended to be used in 
tiie construction of bridges, beams, rufier9«,,aod roofs of 
> - . building?. 
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bailings, is by trussing and combining them together in 
the foUowiivg maaoer ; for cpD^triu^Uog tyridges, I placs. 
Youg^mdinMjp ^ join togi^ib^r^l^jr nmnt of irf 9 fktim^ 
iDgSy as repremted in Figs. land 2, ( Plate VI1«) which will 
be more fully described lierealief), as many pieces of 
timl^ef a* will be jDeceaiarjr to reach from ooe atMitqu^ots 
or pier to anotberi the coda of wbipb I.properjjy uccWp 
aod draw the timber so coooected to the tension or tight- 
- neta 1 desire, fojrmipg thereby a catepajr4^p curve be- 
tif^ea the ptm or aboimeQU ; andi, accprdiog to the 
width pf thf road or way I desire to make, 1 place aa 
raaay of these combined limbers parallel to each other, 
and 00 the same planet M I think necesaary* From the^ 
joiota of each timber «o coopected I sotpeod bt^r tim* 
hers of yarioos lengths, to the lower ends of which I ae* 
cnre horizontal timberi>, io order to form the road-w^. 
For the porpoae of constructing beamai raftera^ ao4 otbor 
parts of boildings, I take three pieces of timber, all of 
them the required length and scantling, and placis them 
either close together, side by aide, or a little diataoee 
apart; aiftd at the eada of the two outermost, see I 
€itt doire>4alls, to fit into correspondtDg mortises b b, cut 
loto and near the ends of two short cross pieces e, aa 
shewn at Fig. 3, tiirough the middle of each a powerful 
screw, D, having been placed. I tbep subtend the mid* 
die timber, by means of the screws acting on the ends 
(previously prepared with iron) of the middle timber, aa 
shewn at Z.Z, Fig. 4, which canses the two end pieces to 
belly, and press upon the ends of tbetwo ontaide Urn* 
bers, thereby causing them to rise or camber upwards in 
the middle. I then wedge up the ends of the. middle 
timber ^r the screwy may be left jo)» and I proceed to 
brace the three timbers in their places, as shewo in the 
sectiooa, Pigsf. 6 and Q, 

In 
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•s In Figf* 1 and 8 «re represealed plates of iron, a 
pnopsrlj te0ttrtd- to the tiidt of each bogitsdind tUnber, 

having stich a correspondkig bole through them to re» 
ceive the pin b, so as to form a joint. Likewise^ in 
Figs* 1 and d ii represented the perpeodiotitor or 
peodedftUbber destined to support Us part of the road^ 

bj haviag at the lower etid a moriisc lo receive the cross 
umbers to form the road. Id witoess whereof, &c* 



Specification of the Patent gra filed to John Frost, of 
Finchley, in the County of MiddieteXf^Buiiderifor a 
new Method of casting or eomtructing FonndationSf 

Piers f Walls f Ceilings^ Arches, Columns, Pilasters^ Mould- 
ings, and other Enrichments to Buildings* 
Dated September 97, 

To all to whom these presents shall come, iic. 

Now KNOW YE, that in compliance with the said pro- 
viso, I the said John frost do hereby declare that my 
said iiHFention consists in casting or constmcliog fonnda- 
ttonSy piers, walls, ceiPings, arches, cdlomns, pilasters, 
mouldings, and other enrichments ^o buildings, so that 
the same isay he finished at once in their places as the 
work* pioeeeds; Ibr which purpose, T first oonstnieit 
moulds in convenient sizes, either of wood, metal, or other 
substances, with a hnished face, either 'plain or enriched, 
exactly theiewse or counterfiarl of the '#ork designed' 
to be exeonted') which moulds are to be firmly fixed by 
the means of proper supports and braces, as their intended 
atiaatioos may reqiiire, so as to bound exactly the sur- 
flioe*or tbe part of thtf snrfaoe of the intended work ; and 
all void spaces throngh which the maferiab to be nsed in 
the woric cao ooze ioust be stopped with putty or other 
soft substance. I make as few of the moulds answer the 

purposes 
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purposes of the intended work as I possibly cm, by re- 
moYing ihem m the eormpondeot parts of the work 
become set and solidified, and refixing them in the other 

parts of the work iu progressive contiuiiaiiuQ as the na« 
tore of it wiil permit. I divide the surface of a circular 
ceiling or arcb into parallel compartmentt, extending 
from abutment to aboimenl ; I also divide or subdivide 
domes or spiiencai ceilings into comparlmenls, and use 
three or more moulds at a time for similar compartments; 
and when the correspondent parts of the workt supported 
by their sujface, becomt: scL and solidified, I remove 
the middle mould only, and relix it in cootinuaiiun as 
before described. 

I also divide or subdivide the surface of ceilings into 
cooapartmeiUs, waii iron ribs (such ribs being strong 
enough to support flooring or roofing when required), 
the bottdm parts thereof being furnished with small rims 
or mouldings to receive and support the compartments 
of the ceilings. The face of each mould must, before it 
be nsedy be covered or smeared over with some substance, 
which will prevent any adhesion thereto of the materials 
to be used in the construction of the work, and which 
substance will not-act chemicaiiy either upon the mate- 
rials or the moulds; for example, when plaster of Paris 
^ or prepared gypsum is used for the face of the work, I 
use grease or oil ; when other quicksetiingcalcateous ce- 
ments are used, fine linen or other clothi or paper, or 
thin glue, or thick sise applied warm, and suffered to 
coul befoie the mould be used. The required works are 
then formed by using hard and durable substances im- 
bedded in snch calcareous cements as will set quickly 
and without shrinking, and will harden in a short period, 
such as Komao cetnent, Dobb's paicnt cement, my 
British cement, Loriot's composition mortar, or Calcined 
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gyptaaii or plaster of Paris. For aquatic purposes^' or 

damp siiuatioas, I select such as will readily set and 
hardea under water; and for all external works^ such as 
will bear iber vicis^ilades of tbe weatber. For ceilings and 
cornices and Ibeir enrichments, which require a fine facci ^ 
I mix as quickly as pussibiy a jsiiiall quantity of plaster of 
Paris with water to a creamy consistency^ and instantly 
apply a. thin coat . with a soft brush - to the face of the 
mottldy fixed and prepared for use as aforesaid ; and in 
the mean time another small quantity of plaster or other 
. cement having been quiclily tempered with water to the> ' 
consistence of mortar, I apply it with a trowel as a 
thicker coat at the back of that first applied with a brush, 
and then instantly fill up the body of the work with ce« 
ment, in which bricks, tiles, or squared stones ^ar^. intro- 
duced in regular courses; or in which bricks, tiles, stones, 
clean w orked gravel, ballast, or shingle, or other bard and 
durable substances are introduced, and beterogeneously 
incorporated ; but in such manner that the cement may be 
in sufficientquantity to retain the distinguishing proper- 
ties before enumerated. 

For walls, columns, pilasters, and other enrichments, 
to buildings, tbe cement is to be tempered with water to 
the consistency of thin mortar, and applied and sup- 
ported with a trowel to the prepared face of tiie mould, 
and the body of the work instantly formed as- befoire de- 
scribed ; and after the moulds are removed, and tbe ce- 
uient has acquired firmness vviihuut being too hard, I re- 
move any littie inequality of. surface, and smooth the 
same with a trowel or bandfloat, using water and a little 
tempered cement when necessary, in the manner plas- 
tered surfaces of walls are usually finished. In casting 
foundations and rough walls, I fill in tbe body of the 
work at once, omitting the fine .coats. In cpnstracting 

foundations 
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fouadtttioM of walls and piert, the parti of mhidk wy 
be ander water, I mix the requhred eement with the be* 

fore-meotioned hard and durable substances, and convej 
k from abore the iorface of the water in bozci or bags, 
aad ditehar^ U at the sorface of the work wader the 
water; or I discharge it through perpCDdicular canvas or 
other tubes a few inches io diameter, supported bjr a 
temporary level frame or open platform^ and by moting 
the upper ead of the tubes hortzootally, the cotepositiloti 
is regularly and gradually deposiied in a soft state, which 
quickly hardens to a ttropg and .durable conglomerate 
rock ; or I inclose the composttioa io bags lowered by 
tackle to the sarface of the worki and there dispose them ' 
in a regularly stratified manner while the composition is 
in a soft state,' aod will take the impressioo of the pre- 
ceding layer or strata, aod thus form roagh courses of a 
well imbedded conglomerate rock. When necessary to 
give a smooth face to work below water, 1 drive piles, 
and make a frame work or moald ronnd the iame ia the 
manner before deseribed as to buildings. In construct- 
ing foundations with the compositions inclosed in and 
left in bags, as lastly hereto-before described, no frame- 
work is necessary, and slower setting cements may in 
some situations be used, such as terras and puzzolano 
mortars. 

I IntQod to confine my said patent to the castii^g or 
constructing the parts of buildings and their enrichments 

as aforesaid in their places, and not to extend iL to the 
casting or constructing thereof separate or apart from 
the building to which they are attached or belong; nei« 
ther do I claim any exclusive right to the introduction of 
iron beams in the ceilings or arches, or roofs oi buildioga, 
but merely employ them in aid of my said invention. 
In witness whereof^ &c. 

On 
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Oil the ultimate^ Ana /^ais of vegetable and animal Sub- 

With a Plate* 

From the Philosophical Transactions of the 
Royal Socibty of London* 

The ' ioiproveineots lately introdoced into the analysis 

of vegetable and animal compound;?, with the investiga- 
tion of ibe equivalent jratios^ ia which their coasiitueiit 
elements) carhon^ hydrogen, oxygen, and azote, are asso- 
ciated, have thrown an unexpected light into this for- 
aiei]y obscure province of chemical science. While the 
-substitution by M« Gay Lussac, of black oxyd of copper 
for the chlorate of poiash, has given peculiar facility and ^ 
elegance to antfiici/ analysis ; it may be doubted whether, 
tn those cases, where the main object of inquiry is the 
proportion of carbon, it has not frequently led lo fal« 
Ueions results. As the qoantity of this element is in«- 
ferred from the volume of carbonic acid, evolved iu ilie 
decomposition of the organic matters, such of their par* 
taeies as happen not to be in immediate contaot with the 
cupreous oxyd will remain unconverted into carbonic 
acid, and thus the proportion of carbon will come to be 
aiider*rated i an accident which cannot occur with.cblo* 
rale of potash, since the carbooaceous matter is here 
piungcd in an ignited atmosphere of oxygen. It is proba- 
bly to this cause that we must refsr the discrepant results 
10 tlie analysis of pure sugar, between M. M« Qay Lossae, 
Tbenard, and Bereelins, on the one hand, and Dr. Prout, 
on- the other; the foruier gentlemen assigning about 
forty-three parts in the hundred of carbon, while the 
latter states the carbon at only forty 

• Dr. Proui has iufoniu d me, since the ibovo paper was written, 
that be re-triturate4 ami re-iguit^ tke coaienU oi hit tubes, in itie 
aoaljfif of sug^ar. 

VOL.XUV.— SbcondSbriss. T ' The 
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. The objects of tl)e present paper are, first to indicate, 
and eodeavouc to remove several sources oi fallacy au 
lending the meiNod witb perossjrd of copper ; and^ next, 
to eyhibit the results of its application to a cootideiaUk 
series nf vegetable and animal compounds. 

Peroxyd of copper, prepared by igniting the pur^ pi- 
4i«U of this Mial^ is, like yeliov oxyd of le«4, and mmy 
olher matallie oxyds, readily absorbent of a samll portion 
oi liumidity from the air, the quuuitty of which dependt, 
in Mome measare, on the length of time daring which k 
hat tafiered ignition. If exposed to a red heal, .marely 

till the vapours on nitric acid are expelled, 100 grains of 
the oxyd will absorb^ in the ordinary stale of the aioic^ 
fphercii from one-vlenth to two-tenths of a grain of maia* 
tare in tlie space of an honr or two ; and aboal one half ' 
of the above quantity in a very few minutes. The French 
chemists, who have operated mo8( with this agent, seem 
toil ba well avrare of this circuiastanoe, for they direoi the 
peroxyd to be nsed immediaiely after ignitioiiy and m be 
triturated with the organic matter in a hot mortar^ of 
eigate or glaw*. .Yei this precaution will not entirely pc^ 
?eqt the falbcy arising from the bygrooselrio action i for 
I find that peroxyd thus treated does absorb, during the 
long triiuiatiQu essentitil to the procesi^^ a certain quan*- 
litjr of nioisture, which, if. not takan into accaont, • wiU 
produce serious errors in the anelytioai rasolts. It it 
better therefore to leave the powdered pecoxyd, intended 
for research, axjiiosed^for such time to the.air^ as to btiag 
it to hygrometrie xepose ; then to pat it up in a phial, and 
by igniting one hundred grains of it in a proper glass 
U&be se^kd at one end, and loo&eiy closed with . a giaaa 
plug at the other, to deterasiae the praportioa ol Maim 
• Uire which it contains. This, then, indicates tlie constant 
^^uuuiiiy to be deducted from t be loss of weiglit w>hich 

the 
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ibe peroxjd sufiers io tbe course of ibe experiment* Tbe 
merterthoold be perfectij dijTy bot.nol wamw • ^ ' 

•fivperitnenten h«fe Wtii fti. gmt piliit^'tv bring thel 
various organic objects of research to a stale of iliojough 
desiccatioa before mixing ihem wikb the peroxyd of . . 
09pptff| hmt tbit pfmciiee mtrodice* a* •miHtit Mkitj' to^ 
that «bo«« deftorrbed. We onghr, thevelbr*^ «Aer fativ«^ 
ing made them as dry as possible by the joint agencies' 
oibett, <aiid' M ftbiorbcot wrfaoe of* tulfpbiiH€> acid in* 
fi>c» to expme tbem taihe air Hill th«y»alM CMie IttMf 

hygrometric repose,'noting the quantity of moisture which 
imbibe, that it may be afterwards allowed for« Tbe 
plan irhicb I adopt for tha puppofe of deaiecfttloa '86MHr 
10 atiswelTi Tery meW/ Having pat tbe pvlv^ralciil aomittl 
&f vegetable matter into short phials, furnished witlr 
g/Kumd glass stoppers, I place tbe open pbiah ia a large 
qMMtity of land b^tcd to Sll^ F« in a poreriain «at»tila/ 
and set this over a snrface of stifpharic acid in an e^-« 
imusled' receiver. After an hour or more the receiver is 
MDflMdl, and tba pbials instantly stopped* Tbt loss" of 
Migbt abews tbe total moiiiore wbicb each "Of tbetti' heS 
parted vviih ; while tbe subsequent increase of thCTf 
weigbti after leaving tbem unstopped for some time in 
iImb lapen w, tndicartet tbe anmmit <tf bygroifbMie «b- 
•orption. This is consequently the quantity to be de^ 
ducted in caicuiaiing experimental results. ' ' ' " 

Mimy cbemints, particnlarly ioFtbii country, baveiem* 
ployed Ihe beai of a spirit lamp, instend of that prodtibed 

by tiit^ coinbiistion of charcoal, for igniting tlie lube irt 
fibich tbe >nixed materials are placed. I have compared 
iitiyicAiiefaily both methods of heatingi end* find tb^t fttfr 
«iaiif 'badiiM, such as coal and re«tn, which aboond hi 
carbon, the flame of the lamp is insu^hcient ; white it^ 
upplicfttion being conSned at once to a sosall portion of 

tbe 
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the tube, timt uniform ignition of the whole, ctesirable 
towards the close of tlie expenmcAty capoot be obtained* 
I w«t heooe M to ooMrive » peculiar fonn of Ittmacei 
in whiob, with a bandfol of charcoal, reduced to bitt 
about the size of snail filberts, ao experiment may be 
Gompletedt wUhoni anxittjr or trooblti in the space of 
halfaq boorv Siaoe I bawe operated with this tostn*- 
ment, the resuhs on the same body have been much 
more consistent thao those previously obtaioed with the 
kunp; and it it to conTeoienty that 1 have 'toinetiMt 
finished eight experioMHita io a day. 

Fig. I (Plate VIM.) represents the whole apparatus, as 
whoa iu action. Fig.fi is a boriaontal section of the 
foraace, in which we perceive a seaii-cylioder of this 
sheet-iron, about eight inches long and three and a half 
wide, perforated with holes^ aad resting on the edge of 
a hollow prism of tio-platey represented more diatiacllj 
in Fig* where is shows a slit, through which the sealed 
. end ol the glass tube may be made to project, on occa- 
sion, i is the handle attached to the semi-cylijider, by 
wliich ii inajr be slid backwarcki or forwards, and ne^ 
moved at the end of the procest.' <f is a sheath of piati* 
num foil, which serves, by ajd of a wire laid across, to 
support the middle of the lobc^ ^when it is .softened by 
ignition. At g, the plates which dose the ends of the 
semi-cylinder and tin-plate prism rise up a few inches, 
to screen the pneumatic apparatus from the heat. A 
¥ ihird occasional screen of tin<rplaie is bang on at /• Ail 
these are furnishiBd with slits for tbe passage of the glatn 
;tube. This is made of crown-glass, and is generally 
• about nine or ten iocbes long, and three-teatba of intec* 
nal diameter. It is connected with the mercarial cistera 
by a narrow tube and caoutchouc collar. This tnbe hna 
u syphon form, aud risies about >an inch witiiin the gra* 
duated receiver at e. By this arrangement, should the 

collar 
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coUar be .aot absolutely air-tight, the pressure of .th« 
Goloinir.tof merciiry Icauiet^the ^atmoipheric aicto.eoter 
iat tlie crevice, and bobblM of it will be seen rising up ^ 
without the application of heat. At the eod of the ope- 
ration, tbe:.pokit««£ ikri..inbt.«.i8 alwajt left above the ^ 
Murlaoe of ^he mercnry, tba qnanli^y of organic inatter 
employed being such as to produce frooi six to seyea 
»€ttbic ij^ches of gaseous product, tiie voluipe. of the gr.a- 
difatad receiver bciagfove* eabic iocbea* * 
. As the tubes , with wbiob I operate .have all the B^me 
capacity, viz. half a cubic inch; and as the bulk of ma- 
leriais is the same in all the experioieats, one fsxperiweol 
on the analysis of sugar or resin, gives thc^ yolome ^f.at* 
mospheric air doe- to the appaiatus, which volome is -a 
constant quantity in the same.circuiDStances of ignition. 
And since the Wtbole appaiatns is always allowed to cool 
to the atmospheric temperature, the volume of res^oal 

gas in the lubea couies to be exactly known, being equal, 
very nearly, taihe^piksitive^volume of atmospheric air 
l^ft after the absorption of the. carbonic acid in |he sugar 
or resiii experimeiit. Tbns this quantity, hitherto Jll ap- 
preciated or neglected in jnany experiments, though it is 

. of very grjsat consequence,- '.may he accurately found* 
At k. Fig. £, fa little tin-f>late screen is sbowo. It is per- 

. forated/ for the passage of the tube, and may be slid 
along, and left at any part of the seuu-cylmdria.c^e, ^o 
as to preserve from the influence of tlpe heat any r^^U 
site portion of the sealed jend^f the t0be;p». At Fig. 4 is 
seen the shape of the little bulb, into which I introduce 

^the proper weight of ether,, alcohol, naphtha, or other 
volatile liquids, which are .destined fcMF-raoalysis* . Aft^r 
weighing it exactly, ^it is Immediately slid down to the 

. bottom of the tube, and covered with 160 or 200. grains 
of jperoxyd of copper. Tbe.b^lb hns a capacity equal to 

three 
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three grain meMures of water, apd iu ca|»iliary fioint it. 
MNtietioiet closed with m iaappraoiabl^ MaliqtiAiiUijr ol> 
beet -wax, to preireni ifat exbalaliOB of ikt |iq«iil, tili tbo» 

peroxyd be ignited. 

6 is a cover tp tbe fnrnacei wUb ao abiong oritioe aii 
iu top» It aerirei (ot m ^btmfiey, pmI may b« applied, or 
ftnoted by meaiM of its handle, acoofding at. wit with la 

increase or diminish ihe lieat. cc are tin cases, inclosing 
corks, through which the iroa wires are passed that 4op» 
pciri the whole fvrnace at any convcsient height aod 
angle of inclination. ' 

The tightness of the apparatus at the end of the pr<M 
cevs proved by the rising of tlie iiiereory,.iD the gia* 
doBted receiver, by aboat one-tenth of an kich^ as (he 
tobe becomes refrigerated. • 

My mode of operating with the peroxyd of copper it 
the following : 

I Iritmte very carefully in a dry glass mottar, from. 1 
to grains of the matter to be aiiaiyzed, wiih from 100 
to 140 grains of the oxyd. I then tranafes it, by means 
of a' platinnm^foil Jray and small glass fnnael, into the 
glass tube, deal ing out ihe nnortar with a metallic brush* 
Over that mixture i put 20 or 5Q grains of the peroxyd 
Itself,' and next 50 or GO grains of clean, cikpper filings, 
fhe remaining part of the tobe is loosely closed with ten 
or twelve grains of amianthus, by whose cajjillary at* 
traction the moisture evolved in the experiment is rapidly 
withdrawn from thie hot pah of the tvbe, and . the rielc of 
its fracture thus completely obviated. The amianthus 
serves moreover as a plug, to prevent the projection of 
ally minute particles of filingt or of o^yd when the 
filings are not present. The tube is' now weighed 'in 
* very delicate balance, and its weight is written 
down* A little cork, channelled at its sid^, i% oexi 

put 
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put Ibio tike tiibe, to present the cb«oce of mefcary 
lMfiif*'fnroed backtlrards Into it, by any aocidenud cool- 
ing or condensation. 1 he cuihu oi caouichuuc is 6nal!y 
tied on, aod the tube is placed, as is shewn ia Fig. 12, 
bat wHhout the ptate k, which it employed merely in the 
case of Riialyzing volatile liquids. A few fragments of 
• ignited Qharcoal are now placed under the lube at the 
furnace nest to the cistern, and the remaining space in 
the eenii««yltoder is filled up with biu of cold charcoal. 
The top, bf may then be put in its place, when the ope- 
ration will proceed spontaneously, the progressive ad* 
vihiee of the ignition from one end to the .other being 
proportioned to the expansion of glass^ so that the tube 
very seldom cracks in the [)iocess. Indeed I have often 
used the ^ame tube for a dozen experiments, in the 
eovrae of which it became coiiferted intd vkritf, or Remi- 
mur't poredatn. 

Since the evolved gas is saturated with moisture, I re- 
duce it to the volume of dry gas, by help of the following 
table, eompnted by the woll*known formula^ from my 
table of the elastic force of steam, which the Uoyal So- 
ciety did me the iioiiour to publish in their Transactions 
for ihe year 1818: 
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In certain cas6>y where ihe quantity of hydrogen ' is 
tmally or where, at in the example of indigo, its preaeiiee 

has beeti denied, I empluy pulverulent proto-chloride of 
mercury (calomel) instead of peroxyd of copper. The 
organic cdmponnd being intimately mixed with that 
ponder, and gently heated, the muriatic acid gas oh-' 
tained, demonstraies the presence, thougli half of its vo- 
lome will not give ibe total quantity, of hydrogen ; for a 
proportion of this elementary hody continnet associated 
with oxygen in the state of water. Dry oxalate of lead, 
treated in this way, yields not the slightest trace of mu- 
riatic acid, for on passing the disengaged gas through a 
dilute sdatton of nitrate of siker, no- precipitation or 

even cloud ot cliluridc is |)rt)duccd. Bui five grains (jf 
iodigo, prepared from the de-oxydized solution of the 
dyer's tat, and'freed from its lime and resin by the sue* 
cessive appliciition of dilute muriatic acid and alcohol, 
gave iive cubic inches of muriatic acid gas u lien heated 
along with 150 grains of calomel. Here we hate a qnan* 
tity of gas equivalent to two and a half cubic inches' of 
hydrogen. 

* By means oi peroxyd of copper, however, nearly four 
timet the above quantity of hydrogen may be obtained 
from the same weight of indigo. 

I shall now give in detail, one e>^ainple of the mode of 
computing the relation of the constituents from the ex«- 
perimental results, and shall then state the other analyses 
in a tabular form, subjoining a few remarks on the habi- 
tudes of some peculiar bodies. 

\A grains of sulphuric ether, specific gravity 0.70, 
being slowly passed in vapour from the glass bulb through 
^200 grains of ignited peroxyd of copper, yielded 6.8 cu- 
bic inches of carbonic acid gas at 66" which are equi- 

.valeni 
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yiJeDt to 6.57 A«8 of dry gas at 60o. This number being 
n^ltif^M by 0.1fi7 ^tte ciurboii in om cubic iach of the 
gat^ the.p«0dootO.8d45£5a^ ntbe<carboD in I A graint 
of ether; and 0.834^^56 x ^ = £.2254 = the oxygen equi-' 
yalent to the darbonic acid. The tube was found to have 
loAi4.7d graitts in weight, 0.1 of which was dae to the 
bygromelric moisture in the oxyd, and lA to the ether*. 
The remainder, 3.£8, is the quantity of okygen abstracted 
Crom tbe <ULjd by thcoombustibie eieiuents of the ether. 
But of these 3.98 grains^ S.8S54 went to 4he formatioo of 
the carbonic acid, leaving 1.0546 of oxygen, equivaleol 
to 0«1318 of hydrogen. Hence, 1.4 ether by this experi- 
mentp which is taken as the most satisfactory of a great 
■umber, seem to consist of 

Carbon 0.8345 
Hydrogen 0.1318 
• Water 0.4337 



1.4000 

m ' 

And in I grain we shall have 

Carbon 0.6960 3 atoms £.£5 60.00 
Hydrogen 0.1330 4atoms^0.50 . 13.33 
' Oxygen ^ 0.S7 10 1 atom 1.00 £6.66 

1.0000 Si75 100.0 

Or, 3 volames of olefiant gas . =i SkOJfflfM^^lGG 
£ , . vapour of water . 2x0.625 I«fi5 

4.1666 

t 

which soflering a eondensation equal to theirhde vapoor 

.of water, will give an eihereoua vapor, whose specific 

gravity is £.5. 
V*L.XL1V.— SbcohdSbribs. U The 
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The proportion of the constituenu of sulphuric ether; 
ikdoced bj M« Gaj Liyaac from the experiineBtt of M« 
Th. de SaufSttre, are 2 Tolamet olefiant gas + 1 voluoie 

¥apour of water, which 3 vulumes are coodensed into 1 
of vapour of ether, having a specific gravity = '2.58. 
Tbe ether which I used had been first distilled off dry 
carbonate of potash^ and theo digested oo dry muriate 
of lime, from which it was simply decanted, according 
to the iiyuuclioo of deSaussure. Whether oiy ether 
cootained more aqueous matter than that employed by 
the Genevese philosopher, or whether the diflRerence of 
result is to he ascrihed to the diflfereoce in the mode of 
analysis, must be decided by future researches. 

By analogous modes of reduction, the following resnlts 
were deduced from my experiments. I ought here to state, 
that in many cases the materials, after being ignited in 
the tube, and then cooled, were again triturated in the 
mortar, and subjected to a second ignition. Thus, none 
of the carbon could escape conversion into carbonic aqid. 
I was seldom content with one experiment on a body ; 
frequently six or eight were made. 



TABLE 
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TABLE of orgttiiic AoalyMi. 



Substance. 



1 Suf^ar 

3 Sti^ar of diabelei 

3 Starch 

.4 Gum Arabic. .... 

5 Reain 

6 Copal 

7 Sbelllac 

8 RflBinof foaie..«. 

9 Amber 

10 Yellow wax. 

1 1 Caoutchouc 

IS Spleatcoal : 

13 Caimeleual •••• 

14 Indigo 

15 Camphor 

16 Napbtbaline 

17 Sparaaeeti oil. . . . 
IB Common oil of tur- 
pentine • 

1 9 Porifted oil of. tur- 

pentine .«.*•» 

20 Naphtha 

31 Asiatic castof uii . . 

28 Alcohol, sp. gr. 

0.8 IS •.••••«• 

23 fither, specific gra- 
vity Of70 

94 BloMMtilk .... 

25 Cotton 

36 Flax by Lee's pro- 
cess 

27 Commoo flax 

28 Wool 

29 Cochineal 

30 Canthftridet 

31 Urea 

32 Benzoic acid 

33 Citrioaeld 

34 Tartaric acid •••• 

35 Oxalic acid 

34 Ferroprussic acid 
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!• Sugar. The sagar whiieh I employed had been 

puiifitd by Mr. Huward'i. steam process, and waft to well 
stove-dried, that it lost no appreciable portion, of its 
weight ^heo inclosed along with sulphurie acid in vacuo. 
The diabetic sugar has a maoifest excess of ox v gen, 
which I believe to be the case with all weak sugars, as 
they are called by the sugar re&oers. I consider this ex- 
cess of oxygen as the chief cause which couoteractis 
crystallization, and therefore the great obstacle to the 
manufacturer. The smallest piopurtion carbon, which 
I haye etrer found in any cane-sugar, was upwards of 41 \ 
per c&Um Thi experiments on starch and gum were 
aiiioDg ibc cailiest which I iiiadcj and the results differ 
so much from those given by other e^perioieuters, that I 
•hall repeat the analyses at the earliest opportunity. The 
coo'siituents of the above three bodies, referi'ed to the 
prime equivalent scale, will be approximately as foP 
lows : 









CMtboB... 5 atiiiiif 

Oxygen... 4 ■ 
iljdrogw 4 — 


8.7S 

4.00 
0.60 


46.4 

48.5 
6.1 


5 atoms 


8.7S 

5.00 
0.60 


40.5 

54.0 
6.6 


4 fttont 

5 

4 r 


8.0 

6.0 
0.6 


85.95 

58.90 
6.86 


S.SS 


100.0 


9J5 


100.0 


8.6 


100.00 



1 conceive the purest and stongest sugar to be cdn8ti« 
tuted as here represented. 

All the elementary principles of orgimic nature may be 
considered as deriving the peculiar delicacy of their che- 
mical equilibii urn, and the coiiaequeui iacilily with which 

it 
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it niaf bt tiibverted lod nmw' nodeUed^ to ih% moltitiidc 

of atoms grouped together in a compound. On this 
view, none of tbem should be expected to consist of a 
•iogle atom of each coniponent. The allyremtDt of the^ 
oretic simplicity has led some iugenious phiiosopbers to 
represent sugar by 1 atom of carbon, 1 atom of oxygen, 
and 1 atom of hydrogen ; or of 40carboo, 53f oxygen, and 
6j- hydrogen, io 100 parts. But 1 am satisfied that all 
Sound specimens of sugar will yield considerably more 
carbon than 40 per cent. 

Starch is liable lo a similar deterioration with sugaf § 
that is, some species of It make a much firmer eoagtilum 
with liot water than others; a difference piobably due to 
the proportion of oxygen. The starch here employed 
was that of commerce, and was not chemically desic- 
' Gated : hence the redondancy of water heyond the equi* 
valent proportion. A little liygroraetric moisture was 
present also in the gum, as it was no^ artificially dried. 
A Dote of interrogation is placed after asote. That doubt 
will, I trust, be solved, when I complete my analyses of 
grains, roots, and leaves, with the view of tracing the 
prigio of aaote in the bodies of graminivoroos animals. 



TO BB CONTIIHUBD. 
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jyaertpiiam of an wifraved Made. rfopemng and ihM^ 
the Windcm Ckurckei aftd.Mer pMie BmUmgt^ Jnt 

. the Purpose of FentUatioiu iiy Mr* W. BAiLtY, 
,£72# High Uolboru^ 

FroDi the Transactions of the Society for the Encou- 

]IAG£M£NT of ArTS, MANUFACTURES^ ^ud COMM£B4;:£. 

The Siher Medal was given to Mr, Bailky for ihis 

Commmdeation* 

The foUo^riDg conunaoicatioo lo the Society of ArUp 
on an improvemeot id the mode of opening ehorch* 

windows, and other fixed sashes, is generally appli- 
cable to balls, courts of justice, assembjy-rooins^ and ail 
places that^ from their crowded stale, may require exten- 
sive ventilation. 

To exemplify the operation more fully than could be 
done by mere description, I have sent a glazed model of 
a window^ formed with solid wrought-iron sash-bars-; 
which bars I have extensively applied in the erection of 
curvilinear hot-houses, greeo-boimes, and cooservaioriesy 
their strength and lightness rendering them welLadapled 
to the constroction of every description of lights and 
sashes. 

It has long been a subject of .complaint, that our 
churches and public edifices are kept too close and con- 
fined for the health and comfort of the large congrega- 
tions that assemble in them. Various contrivances at- 
tached to the windows, for the emission of the foul air, 
and the admission of fresh air, eo necessary for the pur- 
pose of venlilalipn, have been adopted, and more parti- 
cularly in our churches, but none of /them have been 
applied where their action would be most efiioacious; 

vrhicb 
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Mode of opening and shutting Windowsi 161' 

which is at the upper portion of the^winiloir, and few oP 

them without producing effects equally incouvenieot as 
those tbey are ioieaded to remedy. * 

The old mcide was, by meaos of casements, faong'npoil 
binges, and fastening with a latch ; these to be within 
reach were necessarily placed very low, and consequently 
when opened produced only^ a triding fentilation, while - 
the admitted air coming immediately on the persons near 
them, was extremely incoovenient, and prevented the 
casemeoU being otteu opened. 

A later and improved mode has been to hang the cai«- 
ments to swing on centre pivots, and to place them 
about the middle of the windows, so that, when open, 
ooe paj^t of the casement Is on the inside of the church, 
and the other part on the outside. This mode is liable 
to the objection of the air falling, on the heads of the 
persons assembled, and its affording no defence against 
the admission of a shower of rain. These casements also 
require .puUies and lines, hanging in the middle of the ^ 
window, to open and shut tbem, operations generally 
. accompanied with considerable noise and consequent 
disturbance. 

Another mode, that has been lately very much adopted, 

is, to cut out of the windows a space lo receive the lialf 
of a glazed hopper, which is attached to the window 
prqjectiog inwards, having a flap on the top^ Ijiog hori* 
SBontiilly, and opening upwards. These hoppers are ex- 
tremely unsightly in themseives^ but are rendered siiU 
more so by the dost which falls and lodges on thera, and 
they are subject to-tbc further inconvenience of the dust 
being biow D into the church when the tiap is raised for 
the admission of air. 

I flatter myself, on the intpecttotf of the modeli which 
I baYe the hoDoar of submitting to t\ke Society, it will 

♦ , be 
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I5t Mode of opemng and $huUitig the fVituktps 
1>e fiMiiid ihak the ftboTe-ttated iocoavemeiicei are obvW 

ated, and a ready mode of action on the upper part of 
the window is obtained, by. means oi simple and effec- 
llfa macbioerjfi while tbe ajomietrjr of U»e viodow is 
preserved. It mny be proper to observe, that in case of 
tbe upper part of the window being square^ and not 
having any mnllions, it ariU be Ibund neoessarjr <to pre* 
veol tbe eniraace of the air at the aidet of tbe caaement 

when it opens) to have a frame, with two angiilar-glazed 
sides attached to tbe windows; and these sides must have 
aansall retarn rebate for the caaeoaent to fall agahiit«wheo 
it b fuUy opened, whieh wUI efleelDally prevent any in* 
convenience arising from iht form of the window. 

P. S. 1 have inclosed a certihcate from the minister 
atid chorchwardent of tbe pariah of St. Anna's^ Alders* 
gate; who have had these arindowa In ose ttnce J8£0. 

^' m 

t 

Cbrtificatb. 

Veitry-rootn of St. Anne's, April ^4, 18^2. 

We beg to certify, that Messrs. Baileys, in the snm- 
iner of 1820, fixed^ in the church of tbe united parishes 
of St. Anne's, Si. Agnes, and St. John Zachary, four of 
their iron sash bar*windows, with opening casements, 
which have been found to answer the purpose extremely 
well; a«d we think are so tnnch superior to the windows 
commonly used in churches, and the usual modes of ad- 
mitting air into tliem, that if they were geneially known 
they would-be universally adopted, 

Jaueb HuTCHiNS, A. M. Minister* 

W. Matthews, 
T. Matvielo. 

N V 
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I 

' Rbfsbekc£6 TO THE Engraving. 

Fig. 1, (Plate IX.) a front inside view of a wiadowi 
with the apparatus a|tachecl« 
Fig. 9 is a lateral view of the appaiatos. 

a is tlie fiap of the window opeo, form jog an angle of 
about 45 degrees with ihe plane of the sash, b b, a bar/ 
to which the^base of the flap is fixed, and on which it « 
' tarns, e, a lever, having one end tastened to the ex- 
tremity of the bar and furnished at the oiJjer end with 
an eye, which receives the pin or stud d«< This stud is 
fixed on the vertical rod which terminates below in a 
rack /, and is 'secured in an upright position^ by the 
loops or guides g g, through which it passes. A it a 
Ian thorn-pin ion of two teeth, which, when turned round 
by means of the winch t, take into the notches of the 
rack, and consequently draw down the rod or raise il, 
according to the direction in which the winch is turned. 

In the first case^ the stud d draws the lever down, and 
c^nieqnently opens the window, which is the position tt» 
presented in the engraving; in the latter case the stud is 
raised, and with it the lever, which ciose^i ihe wipdow^ 

The teeth of the lanthorn-pinioii are adjusted in soch a 
manner, that when the window is closed the two teeth of 
the pinion are in a vertical position : this is necessary, 
because a twfihleaved pinion cannot remain at the quar* 
ter turn. 

A iiont view of the box, in which the rack and pinion 
are contained, is shewn in Fig. 1. The square end o^ the 
axis of the pinioo projects beyond the box, for the pur* 
pose of conveniently receiving the winch, and n)ay itself 
be inclosed in a barrel, to prevent it from being bent by 

* any accident, 

» ■ • . , I- 
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DticnpiioH ci/ a Life Beacim. By Mr. GbqEGB Hol- 

oiTCu, Keeper of the Buojfs and Beacons (jf the Port of 
Lynn, ^orjolk. 

With an Engraving, 

■ ♦ • 

Fiotti the TiiAKdACTioiiB of the Socuty for tke £Moao-^ 

RAOEMEMT of AltTSy MAI9IIPieCTOllE% and COMUSKCB. 

The Silver Medal and Ten Guineas were presetUed to Mr, 
Uoi^BiTCH for tiU Ck)mmumeutiou* 

ALTHOUii the establithment of life beacoat on dan- 
geront saods at tea baa been long |>racti8edy yet their 

construction has hitherto been far from perfect, and the 
expense of erecting ibein has generally been so consider- 
able as to restrict them to a very fear sitaations* Tho 
beacon which ts the sobject of the present commnnica- 
Hon, will, I believe, be fouuii to be free, in a great de» 
gree^ from both these objections : I have, therefore, for- 
warded a model of it to the Society for the Encourage- 
ment of Arts, Manufactures, and Commerce, for their 
inspection and judgment, in hopes that it may meet with 
their approbation ; and obtain, through the medium of 
their Transactions^ that publicity which may lead to its 
general adoption. I flatter myself that the lives of many 
valuable seamen engaged in the laborious and haxardous 
navigatioo of the coasts of this kingdom* may thus be 
saved to their families, and to the community at large. 

In the year Idl^, the channel leading to and from the 
port of l^WBt, altered about five miles to the westward, 
which brought the ships, in their course up and dowe 
this navigation, near a sand called the Long-sand, which 
is very steep, and about six miles from the nearest Hliore. 

This 
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This omed a gtoenl with frpm tbi& ihip-»iiuitlerl of ibe 

porl to have a beacon placed upon this sand if possible. 
A petiUoQ was accord loglj drc^wo up nod presenVfi^ to 
the corporation of IiJoq, i^qo^tting them to benr the 
expense of the sene; which they readily graQted« 

I immediately set about the work. In the 6r&i place, 
A (en iocb square i))aiu piece was driven ii^to the sand 

lifejf e feefy with a topmast thiny^sii feei ahoye the ^vel 

of the sabdy aad foor posts were driveo ^eyen feet into 

the sand for brace-posts; bi^t qs soou as there was a 
heavy sea from the eastward, and a gale of wind^ the 
motion of the braces shook the posts entirely oot of the 
sand, I then secured the braces by heavy stones let into 
the sand, which held firm nntil the heavy gale of wind^ 
March the l89Pi when tlie whpia was ira9he4 down. 

In July, 18^1 I erected another beacon, the mode) of 
which accompanies this statement, and vvhicb, from its 
having .remained uqiiyured to the present time, shows 
that the imperfections in the constrnclioii of the fifl^ 
beacon have been saccessfolly avoided. 

The maiu-piece js a tree of English oak of the best 
qoality, twenty -^seven feel long and twelve inchfS sqnaref 

shod with iron for four feet, and for five feet above fiile^ 

close with scuppers (short large-headed nails). It was 
honnd round at^ its upper-^end with three strpn^ iron 
hoops, to prevent it from splitting ; and» being tbfis pr^ 
pared, was driven about sixteen &et into the sand, by 

means of a crane and beetle of thirteen hundred weight. 
Tlie topmast is made of a good red-wood spar, thirty*' 

seven feet long, add tapering off from iweive ipche9t it# 
diameter at its base, to six and a half inches its diametef 

lit tb^ top. It is secured tp the main-piece by t^o stout 

f rptt daips and sprew^bolM \ and to the i^ppef c^f the«e 
tlatpa m fixed fopv ring^ or eyfis, |a lervo a!i M^e f timdii- 

ment 
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meiit of At nnftny Km of iroo, one and a half indi'iqoare 

and twenty-eight feet long. The lower end of each bar 
is bohed to a fiat block of stone weighing six hundred 
weight The stone is buried in the sand» and in a month* 
or two gets so firmly embedded by the tremnlas nrotioii 
impressed by the sea on the shaft, thai it would form a 
secure mooring for a vessel of one hundred tons* 

A similar iron clasp, with ejre-bolts, is fixed roond the 
topnfasty' abont eight feet from Its sommit^ and to this 
are attached four chains, each having a block of stone of 
four hundred weight at tbe other end. These stones. 
Kite the others, soon get buried in the sand, so as to 
keep the chains in a^ state of tension; and consequently 
give addUionai support to the beacon. Just above the 
upper clasp are three short spars, forming, an inverted 
triangle for the purpose of supporting more firmly the 
seats which are fixe(j to the topmast, each piece being 
terminated by a bead of light basket-work, in order to 
render the beaison more conspicuous. From the seats 
down to the bottom of the shaft, are cleats, by which, . 
with the assistance of a chain for a uian-rope, a sailor or 
other person may easily ascend to the top of the beacon. 

The beacon is erected on the highest part of the Long- 
sand, so that, even in thick weather, persons who may 
be upon the sand will naturally, as .the water rises, be 
directed to it. ^Nor js this matter of mere speOnlation; 
for three weeks after it was erected, two men belonging 
to his Majesty's surveying brig, Protector, lost their way 
in a fog on this very sand, and were preserved by re- - 
treating before the advancing tide till they arrived at the 
beacon. 

The distance from which it is visible in clear weather 
without a glass is about seven - miles ; • it being seen 
ftom- Boston and Lynn Knock bnojry to the-N.B; ; from 

Huns- 
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» 

HoiMlMrtoir dtff u» Ibe S. ; ^^d from bvoj No. 2 lo Ljnn 
Well to the W. 

The utility of such a beacon ou islands of sand which 
are covered at high-water Will, I trusty induce other cor-^ 
poralkms ' to erect • tbem io suitable places witbia tbeir 
jurisdiction. - 

The average expense of sucb a beacon on a sand like 
ours, seven feet above low-water mark, would be about 

eol. ^ ^ 

Reference to the ENORAViNc* ' 

Fig* S (Plate IX.) represents the life beacon* consisl* 
lug of the maip-piece, secured by two clasps to tbe top- 
mast, with the iron bars and large blocks of stone, and 
tbe iron chains and smaller blocks bj which the beacon 
is prevented from being forced out of tbe sand. It also 
shows the cleats/ the man-rope, the seats on the inverted 
. triangle, and the basket-work heads by which it is ter- 
minated—the wboie being on a scale of one-twelftb of : 
an inch to a foot. 

Fig. 4 is a lateral elevation of the upper part of the 
topmast, shewing the seats, the man-rope, and the iron 
dasp to wbicb the four chains are fixed. 

Fig; 5 is a plan of the clasp to which tbe four iron bars 
are attached. 

Figs. 4 and 6 are on a scale of a quarter of an iqcb to * 
a foot. 

• !■ 

CeiItificatrs. 

JLyim Regii, Oeiober, IBdI. 
Tbe buoy and beaconer of this port, Mr. George Hoi- ' 
ditch, having requested my opinion of a life beacon 
ereoted by him on a dangerous sand called the Long-sand, 
at the entrance of this channel from tbe sea, I beg leave 

to 
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to 8Me» that I think it it cftlcobtfd fpUj to mtmr the 
purpose for which it was intended. It it an invention of 

his own, and I have no doubt, if the great benefiu likely 
to result from it to uiario^ra iv^re geoerallj^ knovn, it 
wgnld bo applied to tiniilar placet, at far at praotioabk* 

TH01IA8 Ai*X'BV» Mayor* 

This is to certify, that I have^cruized up aud down 
Ljon Well^ and have foond the beacop on the Long-^and, 
erected by Mr. George Holdhcti, to be a mott otefnl 
mark for the above place ; and in consequence of ship- 
wreck, it would be found particularly serviceable id sav- 
ing the lives of the people* 

John Lbaford^ Commandfr qf the Erin. 



On giving Magnetic Power to Iron or Steel, and on com- 
pUteljf /teeing those Sub^iantes from Magnetiun, 6y , 
iammemg them HfkUe in eertmm Podtiom* 

Abridged from the Edinbuboh Philosopuicai. 

JOUBNAL. • 

Dr. QILB£RTy two hundred years ago, disoQ verged 
thi|t irop made red-hot, and then drawn oat by bamitier- ' 

ing while placed in the magnetic meridian, became mag- 
ne^tic^. Mr. Scoresby has ascertained that a hori^ntal 
position in the magnetic meridian was by no meant the 
best potition for the devefopement of magnetism by per- 
cussion; but ihui ihe ppsitiun of the dipping-needle 
given to bars of iron, when hammered, produced the 
highest effect. A tingle blow with a bamoier po A bar 
of toft iron, held vertically, was Sound to be capable of 
giving it a strong magnetic action on the compass, the 
upper eqd. becoming a S^nth poie, and the lower epd a 

North 



Ltoogie 



to Inm or 9i€9l, Sie* ' 159 

' .Mortb pole; oo inTertiog the bar, anothci- blow was fouad 
wffieieiit to obftoge ibe polarity torMrljr gnm to It. 
But one of tbe most important eflfects of percvBsioD oh* 
served by Mr« Scoresby was found to be this, that a blow 
struck apoo aoj port of a bar of iroii| Whiie heM in the 
plane of the magnetic eqnator (which is horiiontal £• 
and W., or with the North end elevated about 19 degrees 
-above the horizontal line in this countrjr), has an invari- - 
able teodenoy to lietfroy its magnetic action, which it 
generally does so effcctually as to preveat its exerting 
anj influence over a compass, wlieu presented to it in 
the same plane of the magnetic equator* 

FreWoasljr no nther method was known of freeing iroa < 
or sieel completely From magnetism, but that of beating 
it red-hot, aud allowing it to cool in a horizontal position 
East and West. This probets^ howeter> besides spoiling- 
the surface olF the metal is troublesomet and vseUoni 
completely effectual in its appiicaiiuu. But the same 
object is accontplisbed in a moment, and with infinitely 
better elfect by Mr. Scoresby's process, merely by a 
slight blow or two with a hammer, while the iron or steel 
is held in the magnetic plane, at)d is equally applicable 
to teiy large and heavy bars. Grinding, hiing, polisb« 
iogn drilling, turoiag, twisting, bending, Slc were aU . 
found to elicit magnetic attraction, when performed in 
a verUcai position, or any position out of the magnetic 
platie ; btut the same processes were destraetive of pola* , 
rity, when per4«ar«aed on a bar 4>r plate of aatempered 
metal, while held in the plane of the mai^netic equator. 
Hence the m«^etisfo of steel chrouoiueter balances would 
no- doubt be prevented, and even destroyed if Ihey liad 
previously obtained it, by turning them-iifiio' Ibrm, and • 
polishing them in the plane ot the magnetic equator. 

Mr. Scoresby found that soft steel received the greatest 

degree 
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degree of magoeilc eoer^j bj percQMioo. In soft iron 
the magnetllm was tirongi but eYaneftcent ; io hard steel 
and cast-iron, weak, hot peraianent. Magtietism in steel 
being more readily developed by ihe cootaat of inagaet- 
isable sabstances, and pantcularly if these subsiances be 
already loagaeticy it was foand that the magnetiaing 

eflecls of percussion were greatly incieascd, by hainiiier- 
iog the steel, bar with its lower eod resting on ibe upper 
end of a large rod of iron "or soft sieel, both, the masses 
being held in a vertical position^ and especially if the 
rod were first rendered tuagnetic by hammering. Mr. 
Scoresby found that small or slender bars ac<|ttired a 
moch gr)eater lifting power, in proportion to their weight, 
than large bars. There was an increase of attraction in 
bars of the same diameters, when the lengths were in- 
creased. . The quantity of magnetism developed by this 
process was increased by a frequent repetition of the 
experiment wiih the saiue bars. 

Mr. Scoresby being desirous oi applying the process 
to the construction of * powerful artificial magnets, pre- 
pared six bars of soft steel, and bai^s properly tempered, 
suitable for a large compound magnet. The soft steel 
bars were nearly eight inches loog, half an Inch broad, 
and a sixth of an inch thick: The bars for the compound 
magnet, seven in number, which were of the horse-shoe 
form, were each two feet long before they were curved, 
and* eleven inches from* the crown to the end,: when 
finished, one inch broad and three-eighths thick. These 
bars were combined by' three pins passing through the 
whole and screwing to the last; and any number of them 
could be united into one magnet, by means of a spare 
set of pins screwed throughout their length, and fur- 
nished with nuts. In addition to these bars, £cc.<he pro- ' 
vided separate feeders or. conductors ofsoft iron, suit* 
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dble for cooneotiDg the poles of .Mib of the blini4if tbe 

compound magnei, and akt> another conductor fitted to 
the wliuie when cotubioed. To cofnmuoicate .the mag-; 
iictio virtiie, • rod of .toft steel wm hataioered for a 
minnte or two, while held vertically upon a large har of 
soft iron in the i^aiiie position: this gave considerable 
inagnetiaui to the »te^ rod. Every one of ihe sixihara 
pf-.ti^ft atee| iraa-th^o baaiLttiered on the top of thie Jteftl 
rod, ui) til the accession of lifting power ceased. Then 
j^xiag two oi theo) on n board, with t^eir diliereot pol^i 
opposile, and^fpraied by a feeder at each, end into a 
paraJlelogram, these were robbed- after the manoer iif 
Canton, by means of the oilier lour bars, and thus their 
iiUigoetiti9 was gremLy augmented. The other four bars 
• wfre operated, apoo io paira, in a Mnilar way, those aU 
ready streogthened being ased for streogthening the 
others, and each pair being successively changed, uotU 
all the bars were found to be magnetized to satnratioB* 
A . pair of iheoa now possessed a .lifting power of two 
pounds and a hair. 

. .The next step was to too«b the bars intended for ihe 
aampcfUad magnet, by means of these tix bars now magi* 
netised* For this purpose the six bars were. combined 
into two magnets, by tying three of them together with 
similar pdles ia contact; these two. were then placed 
wi^ opposite poles in conneotloa,^ and tied together at 
Qtie end, but separated about the third of an inch at the 
Other, so as to ^orm.one compound magnet, and a cod- 
dttctor was kept constantly applied to the opea end of it 
when not in ase, to preserve' the |>6wer from being lost. 
One of the bars of the horse-shoe magnet, with a con* 
dactar placed across the poles, was now placed on a -boards 
ta a groove, cut oot so as to bold it fast under the opera* 
tion. The straight bar magnet was then placed erect on 

V4>L. XLiV. — SbC0NI> b£RiES. Y i^ie 



Digitized by 



i 



10% On giving MagfuOe Power to Iron or Sieel, t(c. 

the nrifldltf 6t it, wMi^ tlie tepMCed |Nlle« ^wnwRrd» 

aod rubbed againi^i ihe borse-shoe bar from tl>e middle 
to one of its polei» ontU the North pole of the one was in 
eonneclion with tlie pole inteoded to become South of 
the other; from thence it was nibbed back agsin, trith 
the South pole of the magnet in advance, as far as tbe 
•tber extreciiityi or that intended for the North pole of 
ibe borse-sboe bar. Two or three strokes of this kiod 
being made from end to end of the bar, an each side of 
it, the South and North poles of ihe magnei being always 
'directed to the Sooth and North poles of tbe bar rMpec- 
lively, the magnet was slipped sideways off when at the 
pole of the bar, and the bar was tuund to have acquired 
•neh a magnetic power as to enable it to sustain a weight 
of several ounces hung froui the conductor. Each of the 
bars of ihe liorse-shoe mnu^nti was treated this way in 
suceessiooi and then the hrst hve bars of the magnet 
betiig eombiaed bj Uie screwi, were employetl in the 
iavie way as the soft steel wtagnet had been used, for in* 
creasing tlie power of the sixth and seventh bars, by 
which they were rendered capable of carrying above two 
ppmide- weight ^ch. These were then 'substituted in 
(he contbinfeH magnet, for the fourth and fifth bom, 
whik the lauer underwent the toucii of the other five in 
tembinatiohi aod in their turn, the second and third, 
and then the seventh, and first, were subjected to Moiilar 
treHinient. Atier these operations, which occopted 
minutes, the compouiid magaet, with aU the seven 
bars t* coooectiou, lift^ ten pounds | after a second' sorieii 
of the sadie kind of manipvlatkHis, five of the bars in 
combination carried fiiteen pounds; and uiter a third 
fbries etghieea poonds $ but as, on trying a fifth series, «a 
Uttle argumenWtton took place/ the process was ditco»» 
tinued. The whole of the operations, from beginning to 

' * end, 

i ' 
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end, occupied above four hours; but as each bar wai 
geaeraliy rubbed with twelve strokes on each side, instead 
of ooe or two. which aflterwvds found u> be 9offi« 
cicDt, and io other pi^rta of ilie process a great deal of 
time and labuur were spent which luiued to no account ; 
no doubt but t)ie whole might hare beea Lompieted, be- 
ginning without the amailest perceptible magnetijiinf aaul 
* ending with a lifting power of twenty or thirty pouodsi ill 
the space of two hours or l^&f. As steel does not le* 
ceive, immediateiy on being couched^.tbe full degree of 
magnetic energy of which it is snsceptibiev a cmductor 
was applied to the magnel now formed, and it was laid 
aside, with the view of augmenting^ its power oa a subse- 
quent occasion. 



Vpou the Mffscli of very high Temp€raturi on Momt Spedu 
. rf, PhmU* Bf Thomas Aviibbw Kwiojit, JSsgr* 
Mf* S* Sfci ^ 

From the' Thansaotionb of the Lonboii 
Horticultural Socirty. 

Having cooftrucied a. forcing hovte^ for the pur- 
pose o^ attempting the culture oi the maiigo and a few 
other, f piseie* of. tropioal fr^ it*, I >have endeavoured to 
aaeeriain with aceoracy the Advaolages and diiadvan* 

tagt'S ot employing eery high temperature, during the day, 
in bright weathery and of comparatively low temperatufit, 
during the uight^ uod in cloudy weather; aod I com** 
municate the following accoiipt.of my expertmentt) eofi« 
•ideriag the results to have been generally very favour^ 
abk^ tmdt where uiMuccetsfuly not wholly unipteresting. 

A fire oftufficient power only to preeerve in the'hovteu 
temperature of about 70* during summer, was employed ; 
but DO air was ever giyen^norits escape facihtated,tiU the 

iher- 
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tbermometery perfectly tbaded, indicated a temperature 
of 95^ ; and then only two of the upper HghtSf one «i 
each end, were let doirn abont four inches. The heat of 
the hoase was consequently soiiit times raised to 110^ 
during the middle ot warm and bright days, and. it gene- 
rally varied in tncb days from go to IW, decltotng doriog 
the evening to about 80>> and to TO* in the night. 

Late in the evening oi every bright and hot day, the 
plants were copioosly sprinkled with water, nearly of the 
temperature of the external air ; and the following wer6 
the effects prodaced u^jon the different species: 

The Melon. — Plants ot this species were trained upon 
a-irelKil near the glass, which was of the best quality, and 
these exhibited a greater ^^gree of health and iuxnrianc^ 
than I had ever before seen^ but not a single flower ever 
unfolded; a great profusion of minute blossoms> never* 
tbelessy appeiuned in siiceessioa at the points of tlie shoots, 
all of which perished abortively. I was much disap* 
pointed at the result of this experiment, frooi which I 
confidently ez|>ected to qbtain fruit of. the greatest ex« 
cellence. 

The Water Melon, — A plant of tfus species, treated in 
the same laaooer as the melon plants above mentioned, 
grew with equal health «nd luxurianee, and afivrded a 
most 4ihondaat blotsoun; •hot all its flowers were male. 
This result did not in any degree surprise me, for 1. had 
inaoy years previonsly succeeded, by long-ooniinbed 
very lowMemperaiure, in 'making cucumber plants pro^ 
duce female flowers only; and i entertaiti but Utile doubt 
that the^same fruit-stalks might be made, in this and ibe 
preceding species, to support either male or female flowers^ 
in obedience to external >causes. 

The Guermey Lily. — I transferred plants of this 8pe<^ 
eies fro» the open .air to the hot-hooae In the * souimer, 

with 



f 
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with the hope of obtaining seeds^ in which 1 was wholly 
disappointed; The flowei^ expanded very beatilifoltyv 
but their pollen never shedded. The plants have, never-- 
thelessj subsequently grown with more tlian ordinary 
vigoiir; and 1 eotertaio scarcely any doubt ihat the same 
rootSy which afibrded floWers in the ^present season, will 
blossom strongly in the next. It appears, therefore, from 
this and the two preceding e:skperiaieai8» that the same 
degree of temperatare which mtfy promote Ihe growth 
and exuberant health of the plant^ may at the sante ttme 
render it wholly unproductive of frnJt or offspring. 

i%<4f«e. Several ' varieties of this species were 
•objected to experiment^ but the trees, although planted 
in pots, grew with so much luxuriance, and afforded me 
so little prospect of fruity that, 1 removed all except those 
of the large white variety , from the house* The white 
fig-tree succeeded perfectly ; first ripening its spring-figs 
(those which tijjually ripen in the open air in this coon- 
try and afterwards its summer-figs. The trees then 
produced new -leaves -and branches ; and the fruit, whkh 
would have appeared in the next spring, ripened in high 
perfection in September. Subsequently, also, a few of 
those which, in the ordinary course of the growth of the 
tree, w6uld ' hiive appeared as the summer-crop of nekt 
jear, have npe[>ed ; and these, though far inferior tO 
those of tl)e preceding crops, have not been without 
merit. 

The Neeiarine, — A seed of this species of fruit was 
planted in a hot-bed in January fast, and it vegetated in 
the succeeding month. It was subsequently removed to 
the bot^bome, in which it continued to grow ibrongli 

the sumoicr, without being in the smallest degree drawn 
by the high temperature in which it was. placed; its 
wood, on the contrary, i» remarkably short-jointed, and 

IS 
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iB covered with blussom-buds, from which I think it will 
be practicable to obtain ripe fruity witbio sixteen 
monlbs pf tbe period at which the pliuit dmt aprangrroin 

the ground. 

'The Ori^uge and Lemon. — A very high lemperalure 
appeared pecnlijariy fa? pvr able to plaol* of tbei e tpeciety 
pry I believe, more properly of this species ; fpr I con* 

sider both, with ihe citron and shaddock, to be vanelies 
QDiy uf the lioie* A plant which spr«Qg iioni seed in 
Murcbi hafjl in tbe end of Augnn attained the height i4' 
more than four feet, with proportionate streogtb ; when 
yaotiog the place ii occupied for aooiher purposei it was 
removed Aroin the;. house. I ub^aiued in April a plant of 
the Cfaina^rangei with one very mall fruit upon it# 
which has ripened ia much apparent perfection^ and the 
tree exhibits ever^ appearaiice of the most e.xube^apt 
health* 

The Mango (Mangifera Indka).-^Thi9 apectev of fruit-- 
tree appears to possess great peculiariiy coiisiiiution ; 
fofj although a native ol' a very hot aojd bright ciimatei 
and capable of beariog» with ^ppareni benefit,, th^ hpt 
drying winds of Bengal, it vegetates freely, and retains 
its health lu comparatively low temperature, and under a 
cloudy atmosphere. The plants 1 possess sprang froiyii 
seeds iE| Octpber'idlS, and iheir leaves acquired^'doriiig 
winter, their proper dark green colour, and remained in 
perfect health till spring ; although not possessing at ^t 
period a hot^honsei i was very ill prepared tp ^reiArve 
theai« In March they began Ip shoot a second time, 
without having been, 1 believe, at any period subjected 
to a higher tempieratare than 60^, and some of ihiam are 
BOW shooting strongly, altboogh the tern peratore of my 
house, during the last five y/eek&f except once or twice 
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In very bright days, has rarely been so high as 6CP. The 
made\>f growib of ihin plant appears also to be very sin* 
gttiftr ; it extends a fow ioehet, and then closes its ter« 
minal buds, as if its growth for the season were ended. 

* 

One of uiy plants has done so nine times within the last 
ibicieeo months, wiihoot having acquired a greater height 
than two feet seven inches. 1 am much inclined to be» 
lievc that the noanga might be raised in great abundance, 
and considerable perfection, in (he stove in ibis country, 
for it is a fniit which acquires maturity within a short 
ffieriod. U'blossoms in Bengal in January, and ripens in. 
the end of May ; and Mr. iumcr, in liisj ijuiney to Tibet, 
states thai be found the mango growing in latitude .27*'^ 
in Boutan, in the same orciiard with the apple-tree; the 
apples ripening in July, and the mangos in September. 
Aud another Eastern traveller of credit (I think ii is Mr. 
Barrow), mentions an instance in which a frost, soffi* 
oiently severe to have injured the crops of bariey, had 
proved fata! to the blossoms (only) of the mango trees. 

The AUiguLor or Avocado Fear ( haurm Fersea), — ^The 
plants of this species have grown with rather troublesome 
Inxuriance in my house, though they have been generally 
confined to &iiiail pui^ ; oue plata, lu which a iarg^er pot 
was given, is more than six feet high, with branches ex- 
tending five feet wide, and a- stern^ the growth of a 
single year, ej(ceeding, at its base^ an inch in diameter. 
To obtain fruit of lius species wiihin the oarrow^ limits of 
a forcing-house, it would be necessary to propagate from 
biftds, or grafts, taken from the extreme branches of trees 
of considerable age.' 

The Mammee Tree (Mammea Amerkauo). — Very con- 
trarjyp my expectations, this plant, a native of Jamaica, 
proMRkttremely impatient of heat and light; and its 
young leaves always required to be shaded, wlien the 
temperature of the bouse exceeded 90^. But with pro-^ 
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pefr attention to tcraeo tbo leaves ftom the mhl*day Wf 

till they acquired maturity, tiie young trees of this species 
have succeeded as well as those of aoy of the precediog 
ipeciea. - , ^ 

Several other plants, part of them natives of temperate 
climates, grew in luy iiuuse, through the wbule suoimeri 
wit hoot any one of them being drawn, or any way in- 
jured, by the very high temperature to which they were 
occasionally subjected ; and from tliese, and other facts 
which have come wiihio my observation, I thinlc myself 
justified in inferring that in aloDost all cases in which 
the object of the cultivator is to promote the rapid and 
vi^oiousi grovvili ot his plants, very liigh leniperatures, 
provided it be accompanied by bright suosiune, may be 
Employed with great advantage ; but it is necessary that 
the glass of his house should- be of good quality, and 
thai his plants be placed near it, and tje abundaotiy sup- 
plied with food and water., [n the pieceding experiments, 
water was made the vehicle of food to the roots of the 
plants in the manner I have described in a former com- 
municaiioQ^y and with similar good eiiects. , 
, My house contains a few pine-apple phmts» la the 
treatment of which I have deviated somewhat widely 
from the couimou practice, and, I think, with the best 
effects; for their growth has been exceedingly rapid, 
and a great many gardeners who have conse to see them, 
have unanimously pronounced them more perfect than 
any which ihey had previously seen. But many of the 
gardeners think that my mode of management will not suc- 
ceed in winter, and that my plants will become unhealthy 
if they do i\o\ perish In that season ; and as some of ihem 
have had much experience, and. 1 very little,* I^^^dl at 
present to decline saying more relative Jto the 4Hpf^ of 
that plant. ^ ^ 

* Horticultural TraniaciioiM, vol. II, p. 127. 
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Upon the Culture of the Pine- Apple, without Bark, or 

other Hot-bed, £[y Thomas Andrew Km ighT| 
• F. R. S., S^c. Presideni. 

From the Transactions of the London 

Ho RJI CULTURAL SOCIBTY. 

In • QomitiOQicAtroiCi wbicb I, bail the bononrto iciid 
to the HortkaUaral Society ia the leataateiiHi*, upoathe 

elffccu of very high temperature, when accompanied by 
veijr bright sunshine, upoa some species of piaatSy I 
meotioned that I had made a few, apparently y^vy 
oettftil, experimentt upon the celttire of the ptne-apple : 
but I declined, at that period, to describe the means I * 
had asedy because seTerai experienced gardeners in the 
vicinity were of opinion thai oiy plants conld not be 
made to survive, in health at least, the winter. The 
same gardeners have since freqaeotly visited my hot- 
honse, and they have unanimously pronounced my planta 
more healthy and vigorous than any they had previously 
seen: and they are all, I have good reason to believe, 
zealous converts to my mode of culture* 

I bad no iotentioii whatever to attempt to laiae pine* 
apples till the aulunn of 1818, when I received from one 
of my frieads, in this viciuity, Mr. liicketts, of Ashfordi 
Hail,; some seeda e# the mangoy afeid tooft aftefwarda 
•odie more aeieds of that and otber tropical frait-treea^ 
from one of our members, Mr. Pallnier. I then resolved 
to erect a hotrbouse,. chieEy for the purpose o£ attempt- 
ing tfl^ cilhivate the mngor ; but I had long been mocb 
dissatisfied with the manner in wl»cb the pine-apple plant. 
iB.XLSually treated, and very much disposed to believe the 
thlnbed^ aa Mr. Kent has elated it io onr Tranaabtions^ 

worse tlian useless/' auibaequendy to the omiasion rA 

* See ibe precediug Paper* 

' Vol* XLIV.— Second Series. Z roots 
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roots by the crowos or tDcken. I therefone Tesolved to 

make a few experiments upon the culture of that plant; 
but as I bad not at that period^ the beginning of October^ 
moy hot-houie» I deferred obtaioiDg plants till the follow- 
ing spring. My hot-boosfe was not completed till the 
second week in June, at which period I began my expe- 
riment upon nine piaats, which had been but very ill 
preserved through the precediog winder by thd gardener 
of one of my friends, with very inadequate means^ and 
io a very inhospitable climate. These, at ibis period, 
were not larger plants than some which I hate snbse- 
qnently raised from small crowns (three having been 

afforded by one fruit), |)lanLed in ihe middle of August, 
were in the end of December last ; but they are now be> 
ginning to blossomi and, in the opinion of every ^rdener' 
who has seen them, promise frait of great size and per- 
fection. They are all of the variety i^nown by the name 
of Ripley's qaeea-pine. 

Upon the introduction of my plants into the hol*honse» 
the mode of management, which it is the object of the 
present communication to describe, commenced. They 
were put into pots of somewhat more than a foot in dia- 
meter, in a compost made of thin green turf, recently 
taken from a river side chopped very small, and pressed 
closely. whilst wet into the pots; a circular piece of the 
same material, of about an inch in thickness, having 
been inverted nnbroken, to occupy the bottom of each 
pot. This substance, so appjied, 1 have always found to 
afford the most efficient means for draining off snper- 
floous water, and subsequently of facilitating the removal 

• of a pliuit lium one pot to unoLber, without loss of roots. 
The surface of the reduced turf was covered with aiayer 
of vegetable mould obtained from decayed leaves, and of 
sandy loam, to prevent the growth of the grass roots. 

The 
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The pots were then placed to staod opon brick pieri. 
Dear the glass ; and the piera being formed of. loose 

biicks (without moriar), were capable of being reduced 
as the height of the plants increased. The lemperaiure 
of the house was generally raised in hot and bright d^js^ 
chiefly by confined solar heat, from 95^ to 105<», and 
soinetiuies to 1 tO^^ no air being ever given till the tem- 
perature of the house exceeded 95<> ; and the escape of 
heated air was then only in a slight degree permitted* 
In the night the temperature of the house generally sunk 
to 70*^, or somewhat lower. At this period, aad through ^ 
the months of July, and Angost, a^snfficient quantity of 
pigeon's dung was steeped in the water, which was given 
to the pine plants, to raise its colour nearly to that of 
porter, s^nd wiih this they were usually supplied twice a 
day in very hot weather ; the mould in the pots being Icept 
constantly very damp, or what gardeners would generally 
call wet. Ju the evenings, alter very hot days, the plants 
were often sprinkled with clear water, of the temperature 
of the external air ; but this was never repeated till all 
tiie remains of the lat^l spiinkliug bad (ii:»appeared from 
the axillsB of the leaves. 

It is, I believe, almost a general custom with gardeners, 
to give their pine plants larger pots in autumn ; and this 
mode of practice is approved by Mr. Baldwin *. I never- 
theless cannot avoid thinking it wrong; for the plants at 
this period, and sabsequeotly, owing to wan^ of iight, 
can generate a small quantity only of new sap ; and con* 
sequently the matter which composes tlie new roots, 
that the plant will be excited to emit Into the fresh mould, 
nQft.be drawn chiefly from the same reservoir, which Is 
to supply the blossom uad fruit; and 1 have found that 

* Baidwin*s Fraeticsl Directioas for the cirftnic of the Ananat, 

p. 16. 

traosphmtiog 



Digitized by Google 



176 Idm ^ippUid ta J¥kmt Crept, 

of anj othei descriptioii ; aDd as it ia the only farm opon 
mhleh limehaa beeo «cd as a top-dress'iDg lor wbeat tbal I 
Have e^r beard of, except tbal oecopied bj tke aotbor t£ 

the treatise above alluded to, I cannot speak (either from 
my ctn koowicdge or report) to its use ttpon light soil, 
particnlarij as I do not recolKecsl whether the an tbot had 

tikd it upon that description of soil. 

3. Has it been tried both upon drilled aad broodcast 
cropSi and succeeded eqoallj with both f 

jfns^ As Mr. Shafto has for many years past, been 
in the habit of drilling all his wheat, no trial has 'been 
made upon broadcast crops ; bot^ undoubtedly, the prac- 
tice is much better adapted to the drill system ; because, 
after the Hme has been applied on the young wheats, 
which is done sometime between the beginning of January 
and the end ol Febrwary, or as soon afterwards as the 
state of the land will admit, the horseshoe is, no dbnbt, 
of great use in being run through the drilled wheats in 
the month of April, or early in May ^ by which opera.- 
tieo the Kme becwnea mixed with the surface soil, and 
it g^ves the clOTer and grass-seeds (which are always 
sown when this operation is going on), such a cover as 
Dothhig else eouid d^; and there is every reason to he^ 
Meve, that the superiority of Mr, Shafto's clover crops ts, 
ill a gieat measure, owing lo ihis f>ractice. 

4. What js- the exact time fen* applying tha Jime, 
aitd what; sort ia pveierred i 

jihwr Tfke lime can only be appHed when the kind is 
sufficiently dry or frosted, to admit of the carts going 
upon it without cutting. Any tim^ between tha first 
of January and the end of February is considered a 
good time. It has sometimes been applied a little earlier, 
aad soDieiimes a little laier. Xhe sort used it Whit- 
worth has been the magnesktn lime from Westerton ami 

Couoden, 



Coitnden, being oi the Lasiern lurtaaliuu gf this county. 

Carbooale of lime, about, •^ft.«««^3* > 
Carbonate of magnesia, about ••44. 
_ . Insoluble miv.tler« , about «,«••• 1.5 

iioa8^.abott|«.f 1*^ 



This lime has not by any means been chosen in pre- 
fer^nge tp ai^y other kind ; it has been used because of its 
beifij^ nearer !by twelve miie^i tbaQ that pf the Wf^atero 
formatioh in this county. 

5. How much is given per acre^ and in what (nanuer. 
is it applied ? 

^ighty bushels |wr acre (measured when in the 
tlody in an uilslackM'state) bav<^ generalfjr been applied. 
As to the tnanoer of preparing and applying if, the lime 
is braii£[bt from the kilos sometime in tbe latter |Mirtof 
sommer, and laid in large heaps of 160 to 600 or 800( or 
even more bushels each, accoidiug to the size and shape 
of the fields. Aft^r the lime becomes fallen by the dews 

■ 

and rainSf it is put op ihto more oompactlj sbapeniieaps, 
■so as not to receive too much water. * Th^se heaps are 

turned two or three times during the autumn and early 
part of winteri and applied as noticed iti the answer under 
' the fbmrtb query. 
■ 6. Has it any immediate effect upon the wheat plant, 
and is it incompatible with a crop of clover^ &c* after tbe 

wheat? » ' " ' 

' Jns* V&iffmediate effect upon the Wheat plaiAtr 'has 

been perceived; but it certainly is highly compatible 
with the succeeding crop of clover, as mentioned in the 
answer to the third qoery, and consequently to ihe oats, 
or whatever crop may succeed the clover. 

Vol. XLlV.<i^SECo^*l) Se^iies. A a 7. Has 
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* f . Has Its efficacy, as a corrective of mildew, been 
established by aoy strong facts \ and has any ezpefimcni 
heen tried to aaeefiakiit ? ' 

Am. No actaal eitp t f ilttttt t has 'Mil- tried V limiog 
parts of a field and omitting to do other parts, 8cc. ; but 
before the use of lime a» a topMlrtssiog Ibr wheat was re* 
sorted to by Mr.Shafto^ the wheats on the denesnei 
farm were more or less affected in certain seasons, much 
the same as the rest of the wheats in tlie parish of Whit- 
worth, f^d ,oej|ghbourho9d $ but il is a fact/ that, silkie ila 
nse^ the wheat has not all been mildewed, ihoogh 
other wheat crops in the neighbourhood have suffered at 
times as usual* 

A M^hod of c£iUia^ the Characters used u». FrifUuig 
. 9oUd Form or Plaim By Mm HanHAW, 

' • From DBscniFTioit nsa Bbsvbts h'Iitybrtiow. 

X HIS prociess consists, first, in making moveable cliar 
ractersi the body of whijch has the form and sine of con^' 

mon types, but which, instead of bearing a projecting 
character turned towards the ie/t». have, on the contrary, 
a hollow Off s^nk imprmiop^ or engraved-character turned 
towards the right, always exactly of the same depth ; 
secondly, in uniting firmly these characters (which the* 
inventor calls movmble matrices) into pages, so as to Jeave 
. no interval hetween ihem $ theif arraagemeiit being made 
in the usual method of composing types, and differing 
only in this, that they are placed in a contrary direction, 
nainely, from ief^ao right ; thirdly, and iastl^Ti in casting 
a solid plate from these uniied matrices with the greatest 
neaines^. ...... 

■** * Jnaiym 
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jittaljfm of the triple Phosphate of jimmema and. Sodop 
* * ' ' * and of the triple Sulphate of the same Bases, 

;/ By M. AnaTOLE RlFFAULT. •* 

♦ 

iVlR. Miucherlioh, in his intcresung Memoir on Cr}'«- 
lalligaiioa, hat deduced the compositiiui of the phiHi|»bliie 
•f wdH aad'tttdionla;' itot so nrtieli 1>y aceamie' chemical 

analysis as bj theoreiicul deductions, since, of the four 
tlementt of which it is composed (namely, the threa 
above meotionedi and water of cryitaUiaatifto), two bate 
been deterniBed by ^alealaliotti and* according to iiH 
ferred laws of the composition of double salts, which have 
not yet been confirmed by a sufficient number of exam- 
pie*. At the compositton of this salt^ laid down by 
foTNier chemists, was in manifest contradiction to the 
effect t>roduced on it by the action of fire, I determine4 
Co ejcaoiae it anew, and the reaalta will be found to bear 
a alriking coincidence with those of Mr. Miticlierlfch, 
and to furnish another confirmation to the law of com- 
position which be has assumed. 

A considerable qnaotity of this salt was first prepared 
acoording to the method given by Berzelios, In bit Trea- 
tise on the Blow-pipe, that is, mixing hot solutions of 
phosphate of soda with muriate of ammonia, by whicii, 
on cooling, the triple phosphate deposits in beantifol 
prisnf. This was purified by repeated crystalltsafions, 
taking care at each pt'ocess to add a little ammonia, to 
supply the -place of that which is always lost by the soia- 
tion in hot water. The salt being thus obtained quite 

pure, 

« ■ 
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pare, ii was dried spontaneoaily in the open air on fiher- 
ing-paper. - . 

The pure salt being thus prepared, 100 grains were 
heated to rednewi for a fuH baif bouri in a platioa cmci* 
ble, and the lots of weight noted* The tailie was repeated 
twice. In the first experiment the loss was 5 1 .200 ; in 
the. seeood 50.401 ; and in the third dO«30ft ( the mean of 
the three la 50»6S4» wfaichy thereforei maj be annmed as 
the qoaatitj of waler andaoiflionia lb 100 parte of tbii 
aalu / 

3«036 grammes of the same salt were dnsoWed ill eold- 
water, land the solution precipitated by mariated barytea^ 

added in excess. This excess being then decomposed by 
carbonated ammonia, ail the soluble saits^ together with 
tlie wasbioga of the bary tic precipitate/ were evaj^mted 
to dryness^ and ignited to redness, to expel the mlirintd 
oi ammonia formed in the process. The remaining jixed 
salt was muriate of soda; the alkali of which wiis fur« 
niabed hjy the 34096 gr« of triple phoapbate, and amowiad ' 
to 0*453 gr. 

(n a second similar experiment the muriate of soda 
was subaeqoently coo verted vitc^ l«OOSgr. of dry sulphate 
of iodaf of which the soda amounta to CA50 gr. 

The mean of these two experiments gives 14.8*5 of 
soda in 100* of the triple phos|^hate. 

To ascertain thcanuaonia^ 0«5^r, :of the triple salt 
was mixed with peroxyd of copper, and heated in s^glaas 
lube. The azotic gas collected in the process would 
amount to 0.037S gr. in weight, equivalent to QMJ^i gr« 
of ammonia* or ^ parts in .-loa of the triple aalt. . 

Deducting ilie jweights of the soda thus found, from 
the entire re&idue of the salt, after the expulsion of 
the ammonia and the water of crystalliaatioo by heat« 

the 



Digitized by Google 



« '^nd-ofthe tnfkSidphMteffiie mrng Bate. 181 

4 

the ramainder may be eftimated as i4jio«|4ioric acid* The 
whole ana jyslsy therefore, will give the following lesulu 
in 100. parts. . - " 

Phosphoric acid 54.491 

Soda •••••••• 14.875 Phosphate of soda .. 31.999 

Ammonia 9.000 Phqsphate of ammonia 26.377 

Water 41.tS34 Water 41.634 

, . , 100.000. . ioo.goo 



! Hat^ if we epquire theoretically, what would be ihe 

com{M#itiaB.of this, triple we ^^1^ ^'^^ following 

close approach to actual experii^enl: 
1 atom of neutral phophaie of 9oda»« 84.120, or 31.981 
1 mom juf phosphate of ammonia. 25.274 

lOaiomaof.ml^f 11^30 42.7^ 

• ' ' 100.000 



Tills Coincidence 'is quite as close as could be expected, 
after making due allowance for errors, which must always 
occur in actual experiment, and the result is the same as 
that which is given by M. Mitscherlich. 

The analysis which Fourcroy has pven of the triple 
pfidsphiite of soda and ammonia, or microcosmic salt of 
urine, gives resuhs so widely difierent from the present; 
that we cannot doubt that they are two distinct species 
of salt; which opinion is strengthened by the observa- 
tion, that the numbers given by this eminent chemist 
coincide almost exactly with the supposition that the 'sail 
employed by him contains one atom of sub-phosphate of 
soda, one atom of sub- phosphate of ammoriia, and three 
atoms of water; and this ^alt is changed by calcination 
iuiQ neutral phosphate of soda* 

Sulphate 
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SulphaU of Soda and Ammonia. 

Ammonia, which has so great a tendency to form sabi 
with double bases^.^ produces with sulphate of soda one of 
tbetespecietof compoands, which it easily obtaiDed by 
evaporation of ifae conpoiwd iolutiqn. This triple salt 
forms large well-defined crystals, which do oot a^ aU 
effloresce at an ordiaary temperatimu . 

4.96 gr. of this salt| dried by long espoaoM^ lo the mf, 
were dissolved in water, and precipitated by a solution of 
muriate of barytes of known strength ; whence the real 
iillphiirio acid contained in the mlt was estimaleci al 
£.880 gr.y or 45.74 per eeitf. - 

5.050 gr. of the same salt were healed in a crucible:^ 
the mass did not iramedialeiy hqttify» as sulphate of soda 
does, in its own water of oiyttalliialion, tliewing there- 
fore a less proportion of this ingredient; on hicreatingthe 
heat, ammonia first escaped in abundance, and then sul- 
phiiric acidi and after the salt had been strongly healed 
fc^ a time, nothing reinatned but of nentral sqI- 

phate of soda, or 4*2.360 per cent, 

A second similar experiment made upon 5.970 gr. of 
the triple salt left of the neotral solphate, or 4MQ^ 
per cmU.} and the mean of the two is 4t%J3l^ per caU. of 

neutral sulphate. 

The proportion of ammonia was estimated in the usual 
manner, by the quantity of atote obuined on beating ' 
the salt with peroxyd of copper, 0.5 gr. of the triple sul- 
phate produced, after all corrections had been made, 
O.Od96 gr. of aaote gas, which represent 0,04839 of am*^ 
inonia, or 9.678 percent, in the triple salt. 

Now, according to the proportional numbers which 
we have adopted, 42.3^9 of sulphate of soda contain 

18.55 
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n.55 of base, which therefore will gif e for iht cottpb^ 
At^im Ihe triple nHphateorBode end aiifeiimia, accord, 
iog to tMif toalysU, the foUowiog Qumben c ' . 

So^a.... ...... 18.550 y '/./A I 

Ammooii. 9.67s Sulphate of «Kia k«8d 

^fl^hwcaoid 46.!Ma Sa^fJiatejof aounoiiia 31.7^ 

:Wa|«»»ft.M.V* Waer,......». ...... 24.032 

• ' ''CvHTZ!!!/ ' • " 

• . . JCXJ.CJU0 • • • 100 OCiO 

If tlie theoretical composition of this salt be stated at 
00c atom of sulphate of toda» one atom of siiJpbate of 
aiMoap, mi fiifa mm of water, it will give 



Soda, 1 atom , 39.092 or l6,0 16 

AtamoDia, 1 a^om 21.450 9.887 

Sulphuric acid,. 2 atom»^...i..r^i.^ 100*232 46.193 
Water, .5 atoms.. • S6Al5 . «5.g04 



' ' • ■ • 

■ -ki>i ^ 

y it ; 

* < 

' • r .J i 

• I T 

' 4 * » ■ 

<• 4 

' • * u. '« ' * ■ 



» . 



On 



\. Of MMod of edMUing ilt Cmetptmimm mkk o(Afr 

thermometrkal Imtrumenls, Bt^ M. P£ Prony. • 

Fron Analtsb.de^ Tbataox pe i.'AcADfiMiB pif 

. ' * ' . SciBNCESt . 

It is known that rods of iron, copper, «fWer, gol(f, 
piatioai Slc. the lengths of which are equal* al*a>e€riaiii 
^t^mpBratore, become aneqoal when ihat temperalnre 
obanges ; and as the tame Tariations are reprodoced in 
the same circumstances; the measures of the inequalities 
bf leogthi corresponding whb tbe difiereol temt>eratBret, 
iilay farnish B means of tbermomeCrfeal iralimtfoil $ bot 

the extreme smallness of the ratio between the inequali- 
ties of the lengths tbemselvesi renders precision dii^cult 
|o obtain* 

M. Br^guel^ hat *efn<]ed tbtt'difficqlty, by 'tiibstttoting 
the measure of angles for that of lines. By tins substim- 
tioQ he has succeeded with an iostrument of small volame 
wd oohTeBleDi one^ not only In rendering the phjenomeoa 
easily and perfectly sensible, but also in indicating them 
with a rapidity far beyond that of mercurial tberoiome* 
tert. M.Br^gaet't thermometer, the conttmctioB Bud 
prupertiet of which are founded on the diiFerencet exitt- 
ing between the dilatability of the metals by its sensibi- 
lity, shew, almost instantaneously, the slightest change of 
temperature occasioned in a gas or liquid in which it it 
immersed. 

These advantages are obtained by soldering together 
flattened wiret^ and turning them into cylindrical tpirala 
or helices, that it to say, by giving them tbe form of 
b%1Usprings. This procedure is similar to that which M. 
Breguet employs for tbe spirals or balance-tprtogs of bis 
time^ke^pers* 

This 



Digitized by Google 



I 



On t]a Maallk Tk&momHer of U. BriguiL; 1«& 

* This new thermometer thus experienocs^'withoiit any 
iaterventng subsUacei liie iempcraiuce of tioe meclium lik) 
whicbii/tsipWoi^. Two^oieii^b migbi be sifidiewl #»r. 
making the instrameiit ; but this udioh ef two mtftsbi . 
only will not give all the perfectioo desirable. M. Br^- 
guet U accustoiDed to form his spirals of three different 
metals^sifvei^^ g(ildy ant^'platina, in the stale of greatest 
purity. He places inside aud o^iuide the metals of the 
greatest and the least e^pansibiiity/and bciu cen these the < 
olh6r metal of the mean expansibilUy* The horizontal 
circle perdeifdicolar to the axis of the helix, which passeft*- 
through its centre, is divided into JOO parts. The ihick- 
ness of the three flat wires together is only one-twenty- 
fifkh of a millimetre (=0.008 inch) ar the most/ - Hence 
it IS obvious with what facility and protnptiiude caloric 
must enter the system of tiiese three metals, on which it 
acts without being obliged to traverse p^eviousfy an inter- * 
mediate substance* Experieiice has further proved, that ' 
to this great sensibiJiiy is united all the precision desirable 
in measure. Tiie angular progress of the needle can be 
measured witb gieut etacttiude, and' .bat beep laaod : 
that the dfflfeiMees between the angles described weVe 
conformable to the progressive variations of the tenrpfera- 
ture. M. de Prony has verified this identity of ratios by 
a series of observations during two years, in which are 
includtid the low temperature of the winter of 1819 
1820. The &ame temperatures coubtaotly (wrought the; 
needle buck to the same ptoinr^ The ifostriiaieDt of «o»- 
parison wIm an excellebit mercurial thermomecer by ' 
Fortin. 

The trial, and in geuerai the use of the metallic tlier- 
iQometer, requires certain precautions* it is a delicate 
instrument, which most be handled and moved with care, 

protecting the helix from pressure and from blows, whicii. 
Vol. XLIV. — S^bcond SBfti£s. Bb without 
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• without being ttroog, might alter the onrvatere and 

change the march of the iDstruoient. This helix should 
also he bekl in a very stiii air, as the aUgbtest wind will 
make it oseilate *« 



A new Steatn-Engjme. By M. De hloHjokRY, 
From the Annalrs de l'Industkie. 

In tins engine, purified bitumen, after having served 
in the form of vapour, serves as combustible. The fire- 
place/ the pipes and raechanisni are contained inside the 
boiler, which is itself inclosed in a double case. The va- 
pour may, therefore, be raised to a very high degree of 
tension* withont danger, and this advantage, joined to 
several others, renders the bulk of this new machine 
from forty to fifty limes smaller than that of the present 
steaip-eogioes of equal |)pwer. 

♦ Any unity of Icnf;lh of ^old at S§® Fahrenbeil, is iacreased to 
.1.0015 nearly to 212"; of platina« to 1.00085655 (Borda) ; of lUfer, 
to 1.00191 1 of brssi* to 1.0019. See BMb Traite, 1. 159. 

To mcasnre a base-line betvesa Mclua sod iaeiirgain in Fnuios, 
Berda used a compound bar of bran (cuimre) sod plattna, 18 fiect 
long. The two flat bars were fastened together at one end and free 
at the other } and the platina a little exceeded the length of the 
brass. At the free extremity, on the platina, a scale was marked, 
the difisions bein^ inilliunthH of the whole length of that bar ; and 
the free extremity of the i)rass bar, lyif'^T <>ti 'he plalina, was divided 
to serve as a vernier to the scale betore iiieiUioned, and carried a 
t miscroicope for reading ofi'. By these means the temperature of the 
compound bar was known at ali times, from theezpantion and from 
tho ratio of the absoiute diiatibilitj of the two, metals of which it 
wasforsMd* lb. 164.^Tr. 



Hue 



Digitized by Google 



( 187 ) 

r 

Note on* certain Phenomena exhibited in the Burning of 

common and artijiciai Lime, 

M. ViG ATy Engineer of Bridges and Highmayu 
From the Annal£s oeChimie et de Physique. 

About teo yem sin^se, in burning in a small stove 
some frfigcnents of pare calcareoas stone intermixed with 

charcoal and pit coal, i observed, that when the furnace 
was recharged with the same fragments, as they fell into 
. the asb-bole, and f^peatedly burnt, by adding fresh fuel, 

dead lime was produced incapable of being slaked, but 
which, ^'hen ground and mixed in the manner of piaster, 
had the remarkable property of setting under water* 

This phenomenon appears eonlistent' with 'an old opi- 
nion common to master Jime-bofnei^s, that it is impossi- 
bie to form into hme^ that stone which has co6led before 
it has been sufficiently burnt* Now the dead lime 1 have * 
obtained is resilly in the same case, since ilie calcareous 
fragments were t^ot entirely burnt, in consequence of 
their falling into the ash*hole, and havmg become cold 

• by tbe time they were •again put into the furnace* 

• From this it appears that a calcareous matter nearly 
pure, such as chalk or raarbie, can be reduced to a mid- 
dle sute by fire, o«r. tl^t of being neither lime norlcar-. 
bonate of lime, and has the property when pnlverised 
and mixed to >the coasisteney of paste, of soJidifymg 
under water. 

It is well known thai ohalk when converted into lime, 

and slaked in the usual manner, gives an hydrate which 
does not harden in water; but if the same lime be suf^ 
i«yed to,faU spontaneonsiy into a powder by long expo- 
sure to the air (in a sheltered place), and be afterwards 
tempered with a little water to form it Into a sti^T paste, 

thb 



Digitized by 



188 ' Nule OH certain Phenomena 

this paste will solidify very sensibly after ioiniersipo. 
The action of the air, therefore, in this case, gives place 
to a oew coiDbinatioDf which seems analogous to tliat of 
chajk- ioipftrfeotly burat, ioasMwh^ ihai bemg neither 
completely lim^ nor completely carbonate, it possesses 
the same hydrauiic properties. 

Jn liCjringJa^eiy ip c^aksiiie ^vm'md lime-stoQe in the 
v^%np9fJ have proposed fprm^rly^ for the f^brionttoo 0f 
artificial puzzolaiia, ilte results placed in a new light the 
pheppmeliifi above tuenuoned. 1 4iy'ifJ^d into ten equal 
porti^oi a cart.ain qtiaotitjr of very fiae powdered ehalfc ; 
the fir«t portion thrown upon a red^iot plate of oasl*iroo, 
was oak^in^^ »o thre^ minwieg i the second remained six 
minutes; the third nine; and so on in suooession until 
the last ^ which wasrconsequeotly half ao hour. During 
each operation the powder was well stirred in every di rec- 
.tioa,,io order to favour the eqp^ o^^eration the beat; 
. th,e tfn. portions thp% calcined^ were Jrneaded with a very 
little water, and reduced to a firm paste of an equal con- 
sisteOjCy. Puring tliis manipulation no sign of slaking 
or incfiease <>f bttlk took plaee; the firat purtioiM exhaled 
the usual smell pt tempered chalkt but' the iatter portions 
gave marked indicaiions of causticity in addition to the 
^kaline>smeli wbicii IS peculiajr to hme. 
. All the poirtiioaar eic ll>^ hardeped after t wentyw 
four hours immersion in wate)*, Jikie ihe hydraulic Kmes ; 
at the end <>i four days a kaiuing-needle, one millunctre 
in thickj^ss, terminating in an obtuse' point, and leaving 
a button of If^d^.. weighing O^kisi fixed to the other: end 
as a weight, did not enter it deeper- than from 5 to 5 
ioillim^ue ; and at end of twelve days, the mean de^ 
pre8sionm.fiH>mO»»CHX)8^ Tile^ ft^^^^^ 4bat had 

bfien cadcined :in the ^bprt ^f three oiootes ne* 

I shall 
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L shall at present only observe that. tb# dtfierence ^f 

resistance to the proof needle of the 2d portion, which 
'took only six iiMaatei» to caJcii^ei and th^ lOih, which 
took, thirty Moiiteti was hardly appreciable.; and^ dodly, 
the commenceineiit of this soIidiBcation is so similar to 
that of the hydraulic limes, that i have tiiou^htit propeVto 
\ give ibe infocmation to. the admioMtraiioti^of bridges and 
Iiigliways, in order that, in thV different experiments on 
lime-stones which are now-tnakiug in France^ the results 
^thnt proceed Irom burning mi th^ «4nali wjtiy, ai^y 4iot be 
. entire l|f depended npon.- . " ^ / / 

If we consider •hydrate of cljialkiimperfeotly -bom^ and 
pure iime sponUiueously slaked, each as being mixtures 
In different proportions of particles of lime and particlea 
of carbonated lime, it ^ay lead us to believe that it ia pos- 
sible to imitate these supposed toixtores -exactly, simply by 
adding directly to the chalk powder a certain quantity of 
•lime. : Yet/ in all tbe experiments that I have inade in 
thb' maoner,' w«tb from -100 to WO parts of chaFk, to 100 
of lime recently slaked, there were iiotie uliirh wlien 
-plunged- in water, gave the least sign of solid ideation : 
wheooe proceeds this dilfierence ? . 

M. Raneo«rt de Charlerille, an engineer of- bridges 
md highways in the service of Russia, in repeating on 
the nortketn limes experiments analogous to mine on the 
^imes of Ftnnces obcaiaed reiuka whieb' bo«e a rerv near 
relation to the preceding. Haviog itilxed pure lime with 
a^ suitable quaotily of clay, and reduced the dried mix- 
ture ihlo iicagmeotv the aisd of a pea> he^dirided it into 
tUte#'poriii49fnS^ and subdivided tbese into foor parts'each ; 
these portions were afierWards burnt in the manner indi- 
cated 4»y( 4he Mbwing table, whkhf also contains the 
lewltt: ^. . - ■ ' i ...... 

First 
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1^0 On certain Fhenamma in the burning of Lime. 
First Series.-^Po4ion8 burnt on a Plate of Cast-iron made red-hot 
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^o. id Qf the firsi series land No* 6 of che seconil. ai^ 
forded the most adpraniageotts. results; yet tbey. differed 

esscoLialij' in ilus rt^spcct, that one appeared to possess 
the cluiracters of a deacj lime or. of Roman cement^ wliiJe 
the btber exiiil^ited those t»f a nalura} bydraalie iiaie, 
both io' its coioiir aad its slakiag with water* But the 
third series were the most reiaaikable; it was evident 
that the contact of tlie.^^rcoul deranged ilie re-action, 
which takes 4>lac^ hfilweettrthe liasa. aod day in the ordii- 
nary mode of* burning, ^nd it does not appear easy to 
explain. t()e phenv.wenoi) ; . y/li&l part, indeed^ can be 
as^goe^ ;p .'the o^yg«i% ihU oaaOy in respect to the 
lime^.the silex, and the alumine^.. If it act only on Ahe 
iron, we luay believe ihat it niujit pass iroai the siale of 
peroxyd/beiore.fi caxi, iiom\>'me with the lime, and that 
the charcoal prevents it ; but the iron is in fact. Jieariy 
passive, as the experiments of M. Berthier prove. The 

tbeoielical 



Digitized by Google 



\ 



tbeoiietiiial loluti^ii of these dtfli6tt1tMs> -ap|leart to me 
to be of as much importaoce' to ihe partieolar bistory of 

lime as to that ot iiiortar. It is mucli to be desired that 
some cheoiist more praciised tban.oajseii; and with more 
ieisnrey would repeal the !SK|ier.ineati nrhich are the ob^ : 
ject of this note^ and dispel the doubts to which they. 

have givea rise. 



Ust o/* Paient9for jntmtifm$, £se^ \ ^ 
(Continued from Page' 1^8.) . ' \ 
T HOMAS Greenwood, of Gtldersoan,- near Leeds^ ' 

Machine-njaker, and Joseph Thackiiaii, Surgical- 
inechaoisty of Leeds^ both in the county of York \ for 
certain improvements on, or substitutes for, pattens and 
clogs. Dated December 27, 1833. > ^ 

John Vallancr, of Brighton ^ Sussex, Esq.; for an 
improved method or methods of freezing --watei:. Dated ' 
January 1, 1894. 

Francis Deverkux, of Cheapside, London, Mer- 
chant ; for certain improvements on the. mill or machine > 
for grinding wheat and other articJes, oommonij known * 
by! the name of tha, French Mtlitary-miiL . Dated Jaoo- 
ary 8, 1824. ' 

Joseph Foot, of Charles-street, bpiialfieldsy Middle- 
sex, Silk-maoufiieturer ; for an improved mnbreQa* 
Dated January 15, 1824. 

John White, of the New Road, Maiy*le-Bone, 
Middlesex, Architect; for a floating break-water. Dated 
. January 15, id^. 

John Finlayson, of Muirkirk, Airshire, Farmer; 
for certain imprpveuients on ploughs, and harrowii. Dated 
January 16, 18£4. * 

Jbak 
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ments in fermented liquors, and. tlie various products to 
b« a4itiiin«d tiiere^rooi. iPnrdy oommunlcated to htm 
by' a obtain foreigac* ' lendfRg 4ibriHid^ Dated Man** 

William Guttebidge^ of Dean-street, St. Fin 
Barrs, Cork» Musician and Laod Survejor: for certain 
improvemeDis on the clarinet. Dated January 19, 18^4. 

GEottciB PoiA'ABD, of Rupert-ttreef, St. Jatnet^^, Mid- 
diesexy Brass-founder; fur certain improvements on ma- 
chines or macbiaery for levigating or grinding colours 
used it the varixMis branches of paiocing; which ma- 
chinery may be worked by any suitable power, and is 
applicable, to oiher oseiul purposes. ■ Dated January >9f 

4 

James RussBLL, of Wefdneshnry, Staffordshirey Gas 

Tube-inaiutfaciurer ; for aii iiiij^iuveineni in the in;viiufac- 
^ ture 0^ iube«ior gaaand other pur^ses. JJUited January 

Simeon BboadmeadoWi of .Abergavenny, Mon- 
luoutlfshire, Civil Engineer; fur a new and improved 
/ method of manufaotunag^ and> »pariryiiig inflammahk . 
gaacBylby .tbd admiasicNi and admixlufe x>C Atmospheric . 
air. Dated Jauuuiy 19, 1S24. ' • 

liuw^ii^.l«i«ETCU£lt^ of Walsall, StafiWdfthire, Sad- 
lefs'-irdosDodger;. for oectain . ioipiovemttnU: m tanning - 
hides and other skins. Dated January 19^ 1884, ' ^ 




« * * V 
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i^kK^caiiA^ of ike F^UOii gmnUd tQ Qwuw StSt 
' PHEirsi^K, of KiiUttg^ihj 4» ike Ctn^tp qf jA»rlA> 

umherlandj Engineer; Jar certain Improvewnts in 
iiUanhliMginiu. Dat«d Mafch £1, ' ■> 

With an Engraving. 

T ' . JL O all to whom these presents shall come, &c. 
Now KNOW YBi that m compUai^^ with the wd 
^oviso, I the said George Ste|>heii«oii do. hereby do- 
clare that the nature of my said invention, and the man- 
oer in which the same is to be cariied ioio effect, are 
•pttjrtlottlaciy described and delineated to aod. ky jiie 
figures, aod drawings in the margin of these presents, and 
by the following description thereof; that is to say: U 
•may* perliaps, tend .more clearly to illustrate my im^ 
proy^meot lo point out the defects of the preseiil moiSf 
and to shew wherein they are obviated by my InvetitioD. 
.Now, my invention consists of a method or methods of 
prod^ciog a more perfect vacuum tbao has hitherto been 
4<W to the coudenser, oonsequeotly in the cyJinder of (i 
, Voh XLiV, — Second Seuies. Cc smgle 
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tingle or dooble-powered Bolton and Watt's engine, or 

other engine, where a condenser is used, or where the 
condensation is performed in a vessel separate from the 
cylinder. And I hereby declare, that the tame may be 
carried into effect' in the following manner ; that it to 
tay : 

Fig. 1 (Plate X.) represents a side view of a construc- 
tion of my invention. A, A, A, A, tbew ^the cold-water- 
cistern, within which it the condenter wherein the 
steam is condensed by a jet of cold water thrown in by 
the pipe C it the air-pump, worked by a tolid 
plunger attached to the crott-bar or beam of the en- 
gine by the rod G. a and h are two clacks, or lianging 
valves, for opening and shutting off the communication 
between the air-pnmp and the condenter. i it a timilar 
-valve, 'throngh which the water It dttcliarged from the 
underside of the plunger into the hot well F ; and o is a 
loose wooden cover, on the top of the air-pump, for dit* 
charging the water and air from the upper tide of the 
plunger into the hot well E. The communication-pipe D 
is made to project a little into the condenser, to that a 
part of the eondenting water it made to flow upon the 
plunger in'itt detcent, and which ought to be tufficient 
to occupy ihe space between ihe wooden cover o and the 
plunger, when the latter is at the tummit of its ascent. 
Tbit tpace would otherwite contain air or vapour of the 
tame density with the external atmotphere, and which 
would materially injure the purity of the vacuum in the 
condenter* gg are inverted conet, retpectively fixed to 
the under tide of the wooded cover o and plunger e, 
.which prevent the abrupt contact with the water in the 
atcending and descending stroke of the piston or plunger. 
To obtain a perfect vacuum in the condenter of a tteam- 
engine it a detidmtum of great value, at the want of it 

lessens 
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in SUam^ Engines, 19$ 

lessent the eflfeet of the engine^ whHst every little spi-* 

proximatloli towards it incieasea the effect, without iu 
the kast adding to the cost or expense Of workiog.:the 
engine. The .method of condeDsing the 9itm m n veaifiL 
separate from the cylinder is generally considered tin in- 
- veotipo .oi the iogeoious Mr. Watt, and has since hia 
^^^^^^ imdergiaari«it^».fl^^ > Thit 

Q^*"^ cylinder, aod called the condenser, into which ibe sieam 
u^tallowed to flow .at every haif stroke of the doubie<p 
piopfrered engine, and at every whole-stroke of a imgle* 
powered engine, and is condensed by a jet of cold water; 
which water, together with the air that unavoidably 
penetrates the- packing and joints, or is extricated froiti 
the water, is pumped oot by means of an air-pump*. The* 
construction of the air-pump and condenser on Bolton 
and Watt's principle, being so well known, it will be un* 
necessary to enter into a minute description of thto$i 
only, it may be necessary to state, that thcf air»pump and 
condenser are supposed to stand near each other, with a 
communication between ihe/a at the bottom, shut oii 
occasionally by a banging valve. 

I shall proceed to consider the action oF this appa^^ 
raius immediately, after, tiie condensation is effected, by 
« ' the jet of cold water entering into^lbe icondenser; .this 
' winter will then fill the communidJatlon-pipe, ahd ascitod'to 
a certain height within the condetiser, above which the air 
and some steam remaining uocoodensed will he resiing. 
Snppose the air-^ncket begins to ascend, a ' vacnqm Witt- 
be foiind beneath it, and the water, pressed upon by the 
elasticity of the air and vapour in the condenser, is im- 
ipelled through the hanging valve to follow the huckel in 
its ascent. Now as the air, from'its loftrior specific gra« 
vity, will^not descend thruu^ the water, it is evidt^iit that 

the 
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the wflitt noBl^be forced ost of the «oiid«iwr^ milil th« 

air obtains a passage along the roof of the coinBMiiiie»* 
tioQ-pipe, onti! it comes perpeodicttlarly beneath the oo« 
loma of «Nit«r in the Mr-piimp» wbert it mJH,^ by itt spi»» 
clfio le? ity , aseond thiMgh tlie water^ ami ooeopy a spaee 
immediately underneath the falU of the air-bncket, and 
vtll| when the bocket bat gained its fuii ascent, be dis* 
AAtgtd, i» the next attoke of the eogine, ibraogb tlie 
upper Tidte into the hot'wdl. It follows than^ that ibe 
air or othe/ steam in the condenser wiil always be of that- ' 
ekstieitjr whicb is required to-auppori a colanm iof water 
eorfeipoiidkig< with tbe tiae of the Mr*pomp> IM the 
quantity of injection-water usedj hence the vacuum is 
always found to be far from perfect. But this is not the 
'ooly ioiptrfceiioii in Uiii mode, la iteaaMogiaet where 
the hachel atones with great velo<;ityy as ki wiodiitg-en-* ' 
gines, the sudden impulse of the bucket upon the water 
ifk descending, soon destroys that accaracj and atcietj 
leqaitite in this. part of the ateaoMnginet and atiU fbr» 
iher tends to render the vacnam imperfect. ^ • 

I ahall now explain the operation in my invention : 
whenohe condensation iaeffceted, the water, bjr Itaeape^ ^ . 
' rior gravity, will immediately fail to the holtom of the 
condenser, the air and vapour resting upon the upper 
part. Suppose in this situation the fiionger to be at the 
botloai of the pnmp and beginning «o ascend, leavhigf a 
vacuato bdow it, the water in the condenser will flow 
down and along the communication-pipe tbroogh the 
valve a, and ft^lows tiie plunger to far in itaaBeent, aoitt 
ii (the water) fioda its eqalKbrium with that regaining in- 
the condenser. On the return of the plunger, the valve 
a shuts and the valve • opens, and the water is forced 
into the hot«weU F*; and as the phioger de8oends> a 
oadm is made above it, the valve £ then opens, and allows 
V the 
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the me and elastic tapotir to oeenpj ihe tpaoe above the 

plunger, vrhtch id tu re-ascent shuts the valve and 
discharges the whole through the loose cover o into the 
hot*weli £ ; here then it will be seen that the air or va- 
pour having no ohstroetion In entering the vaeunm above 
the planger, except what arises from the resistance of 
the hanging valve b, which is made to move verjf Uteely, 
th0 vaounm mMi be eoneideraUy more perfect than the 
modO' heretofore oted^ add will approximate very nearly ' 
to that of the barometer. Hence, then, my invention 
contUta of a method of disc^hargiag the air and water 
from ihe oondmaery by the aotion of a double pomp, in 
such a manner that the air in its escape from tb^ con* 
denser meets with scarcely any sensihle obstruction from 
the condensing water ; the air and- water| being ao dis«- 
tinotly teparatedy that the discharge of the former is 
eiTecied chiefly by the asCent, and the discharge of tlie 
ktter by the descent, of the plnoger. In the annexed 
drawings I bovo shewn my apparatnsi with ks application 
lo a steam-engine^ where the^aif^piimp. is made to 'work 
the whole length of the stroke of the engine, which, to- 
gether with the aotioo^ both in the accent and descent, 
will proportionably reduce the siie of my air-pomp. It 

is well known tlie present apparatus cannot be applied to 
work the whole length of the stroke of the engine, with* 
not proportionably decreasing tiie purity of the vacuum ; 
but in my invention the increased length of stroke in- 
creases the purity of the vacuum, and further proves the 
supeeiority. of the. present invention. An engine on my 
plan ;may, from itS' simplicity of construction, be re* 
moved, and erected upon a smaller space and at con- 
siderably less expense than has huheito been done. 

In Witness Whereof, Bcc. 

iyiHicificaiion 
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specification of the Patent granted to Sir William Con- 
GR^VE, of CwU^reei, Strand, in the County of Mid^ 
(Uesex, Baronet ; for certain ImprovementM in the Manu^ 
facture of Bank'-note Paper, for the Prweniion of 
Forgery* Dated December 4« 1819* . 

To all to whom these presents shall couie^ &c« 
Now KMOiv YBf that in compliaoce with the aaid pro« 
viso, I the iai<) Sir Williaoi CoBgreve do hereby de^^lare 
lhat I he nature of my said inveiuioiiy and the manner in 
which ihe^ satfie .is to be performed, are particular!/ 
described and ascertaiDed id the fojiowiog detcriptioa 
thereof ; thai h to say : The object df thig invention ia 
to furm certain tests of genuineness in ihe pa^^er on wiuch 
bank-notes are to be printed^ which .c^noi be imitated 
after the paper is madey as is at present the ease with the 
ordinary paper used for bank-notes ; but which tests or 
distinguishing marks or peculiarities must indispensably 
be given to the paper^ in original con^tructioa or fonn* 
ation-at the paper*mill^ which no ordinary forger can 
accomplish, so that no forgery can be completed without 
the aid of paper-o^akers* And the object Msmeqver, 
to make, these tests or marks as simple as they can be, 
so jthat they may be immediately recognised and under- 
stood by the most unlearned persons^ that all orders of 
people may be equally able to , distinguish a hnd note 
from a good one, by observing whether the said teste 
exist or not in any note that may be offered. Of these 
tests, and of the mode of producing them, there ace 
varipus modifications and gradations, which I shall here 
specify. " ' 

First, the very texture, smoothness, and thinness of 
bauk-papcr, united with a new and peculiar degree of 

streogth. 
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strength, and with a peculiarly transparent water-mark, 
•o bright that it caonot b« imitated either by fncttoo, 
pressure, or varnish, may be made to form a test of ge- 
nuine bank-paper, which can only be imitated in the 
original fabricatioo of the paper, ahU not sabseqoently. 
This smoothness and thinness are to be accomplished by 
a particular process in preparing the maierial, by mash'^ 
ing or rubbing the pulp to pieces instead of cutting it, 
by which the pulp is made of a fineJong and flakey staple 
instead of a short natvr^, so that the texture of the paper 
becomes tough and elastic instead of being weak and 
brittle ; this property also may be increased by the mix- 
lore of certain transparent vegetable and animal sub- 
stances, such as gum. Isinglass, parchment ctittings, and 
the like, by which a peculiar degree of tenacity and trans^ 
parency is attainable ; and the due proportions of which 
can best be regulated by the experiment of the workmen. 
This paper, when dipped singly, will afford a much more 
briiiianL water-mark than ordinary paper, from the nature 
of the materials, which may be angmentedj by forming 
the water*mark of very thin sheet copper or brass, in- 
stead of wire, or by mixing both. The water-mark, 
however, of such single colourless paper cannot be made 
permanently indelible. To accomplish this most desir- 
able end therefore in white paper, by which a certain 
test may be obtained in such paper of its not being a 
jforged watefwmarky this paper must be dipped in a vat 
of the thinnest possible material twice for once touching 
it, and ihe transparency and distinctness of the water- 
mark will be improved by dipping the mould in clear 
water between 4he 6rst and second dips in the pulp, by 
which means a permanent difference of thickness be- 
tween the substance of tiie water-mark and of the plain 
part ls«created, whereas the ordinary water-mark is little 

more 
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more than an iaipreftsion on the surface of the paper ; a 
note (hut prodttcedy ikioagh ii need aot, with the 

materials proposed, be tbiokef than an ordioary note, wUI 
on the*vvljole be much stronger than tke couimon noie, 
beca4Me it will in fact be more dose or dense in ita tex^ 
mrf^ though not ibicker* The tetu of the gemiiptMat 
of the white bank-note paper which I tfcos nrnttufaclnfe, 
^re indeed eJ^tremeiy delicate and be^utiful^ but ihey arc 
«ot.qf the isame decided eharactet and unUrmal mMMP' 
fcfttaiion a« those which I thaU pfMBod to esplun* 

These afe formed by the introduction of a coloured 
layer of pulp, in combination with white layers, and ate 
Uma cftpctcdr The mateiial being pieparcd, and 
dttced into' the finest possible pulps, as aboTe stated, a . ' 
mineral dje is added to one of them, or a vegeic^bie dye 
wtU anawfr if the pulp be made of material previiwalj 
dyed« Thus I have found the Adrianople red elotk fofai 
a most excellent culuurecl pufp, not only because the 
colour is peculiarly clear and permanent, but because it 
$a a. dye mqsi difficult to gife. The pnipe being ihns 
prepared^ the- following different tnodificxtlonfl of this 
paper may be made, for the purpose of giving the test or 
«iark required, and which ia certainly not to be imitated, 
but by a similar prooem to ihai of the original maanfo^ 
ture. Tills paper should be made in two different moulds, 
pne a plain one and ihe other, witih a water-mark^ either as 
above 6f thin ooppec-plnte, or wire^ ot both as folbwt* * 
' First, by three dips and three couchingt; a dip of the 
white pulp being taken in the plain mould, is to be 
couched ; then a dip with the water«^ark mould is taken 
of the coloured pulp, and thai couched on the white; 
and again, a third dip of white in the plain moald laid 
upon this. The layers of each pulp being taken as thin 
ea possible, this complelet the formation of the aheet, 

^^iftnd 
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' tod the felt ii than laid oo. The paper Ihm prodoced* , 
cKMilalai a dyed or coloared layer, with a mosl brilliant^ 

distinct, and perttianent, or indestructable water-mark, 
between two thin layers of white, the colour therefore is. 
ia the heart of the paper, and is scarcely perceived 
irniil held ap to the light. Now it is obvioosly impossi- 
ble to place the colour thus in the interior, except in the 
first fofmattoo of the paperit No pefton cao, after the papef . 
It made, dye the heart of a sheet of paper without dyelog. 
the exterior also ; nor can there be any test of genuine- 
Bess devised, whereof the proof can be . more simple pit 
lelf^evideiit than the bating thoa merely to ascertain tba. 
lact of the eolour being- in the interior of the paper, by 
holding it up to tbe light, and thence deducing that this 
paper must have beeu made under circumstances scarcely 
attainable by the forger; or indeed I nday say) wiiolly 
unattainable by him if due attention be paid to the per*- 
fectioQ of the manipulations in the original paper ; since 
it would be impossible to produce the triple paper la 
^ such perfection, without working in large quantities and 
by very expensive and cumbrous machinery. The se- 
cood mode of producing this paper is, by three dippings 
and two couchitigs. The triple paper made as. above 
might be objected to for certain banks» on aecounl of ita- 
being too thick. In that case, therefore, this paper may 
be made not as above, by three dippings and three pouch* 
tngt, but with three dippings and only two couching* By 
dipping first in the oolonred pulp, theq the white upon 
it in the water-mark mould, then couching both these- 
layers together, which brings tbe^ coloared layer upper- . 
most ; tlten dipping tbe second white separately In the 
plain mould, and couching it on the colonred layer* 
There is also a third n^ode pf producing this paper by 
three dippings end only one couching. This is effocted ' 
Voi'« XLIV.— Sbcond SniBs. D d by 
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iiy dipping fial ih« wlnte^ ihm ibe coloory and thcii the 
vtMie p«I(^ mgkim out opm ilie otlicr in the line iDOiM^ 

and couch the three layers at once. These tiiree dif**^ 
ferent modes of combining ibis paper, give three dtfTerent 
gndationt of snbstanoe, irbereof thelatter i» tbe thinnest, 
and alio the most rapidJy made ^ thia latiep, boWever, fe^' 
quires more dexterity in the workman, and is, perhaps, 
for that reason, the best calculated for the desired seen* 
ritjr, whUe its tbinoeti 'places It stili farther from my 
•puriont imitation that might be attempted, by pnftiag 
three sheets of thin ready made paper together. In those 
modifieatiooa of the uiple paper wliere more than one 
eoaohlng am ased, a gauge it mqnired in order to place' 
one layer exactly over tlie other^ and for this purpose a 
very simple lostrument iias been contrived, being a frame 
with binget, to albw tl to be raised and thrown bacit 
when the feltie laid o», and yvf always to fall downim 
the same spot on ilie fells ; so that by placing the mouid 
into the angle of this frame, it is sure always to be 
oonehed exactfy in the same sitaatioo,' and therefore to- 
place the layers exactly over one another. This frame is' 
further constructed^ so thai it will rise and fall on two 
fixed standards, according to tbe number of fblts on tim 
post. The eoastroction of this instrwnent is so simple, 
that there can be no doubt of any person accustomed to 
paper-making comprehending it. The test of this triple 
paper aa it may he termed, mmy be somewhat strength^ 
ened by lea?ing a margin of the Interior co'loirred layer 
bare all round one of tbe faces of the note, which any 
paper*maicer will know may be easily e^ied, by takmg 
a smaller deckle for the last couching. By this means 

tbe fact of tbe colour in ibe itilerior appearing deeper 
when looked through than when looked at, is established ; 
beoavse the edour in this margm, though the same- as 

that 



4 

^ ♦ 

ihtt in tiie interior being lOperdcial, appeal^ paler wben 
loolc«d trough ; that is to say, theefl^'of the saper- 

ticialiy coiuured margin is precisely the converse of the 
coloar ia the c^otire of. the poper^ thoo^ Ibej ape the 
aavMetkits; whence ti ta dednced. thai if that itbidi ta 
superficial looks paler when held up to the light, that 
which, looks diurker so viewed most be in the interior ( 
and tittta every doubt as to tbe test ia removed by proofs 
existing in the oate titself* I haie already described a 
mode ul impiuving the brilliancy of tbe water-mark ia 
white bank-note paper, by a double layer of colourless 
pnlpb . Here therefore it nny be observe, tbaA ibis efieel 
nay he still heightened by giving a very faint tint in one 
of these layers. It is true, this double paper would not 
' affi»rd ail tbe advantages derivable from t^ tests of tbn 
Interior oeknct beoanse all ^perfioial colotur may belaid ' 
opon ready made paper. Nevertheless, certaia 'peculi- 
arities in the mode of laying ia this colour may be ac-> 
eoinplishadf which it would be extremely diffieolt for tbe 
forger to achieve^ otherwise than by ,meane of pulp in 
tbe origiuid formation of the paper; thus it may be laid 
on in a moitled state J>y a peonliar formation w the mdnld, 
and by tbe use. of a thin copper strainer instead of wire 
in the sieves iL may be laid on so as to produce a sort 
of shade to tbe traaspareut water-mark ; two descriptions 
of waier*marlc^ o9e>darlc and Ibe other tcansparent, being* 
thos mixed by. means of tbe two layers af paper, whieb* 
would produce a most beautiful combined efFecl, to be 
only imitated ia the original construction of the paper,' 
and bejog perfectly indestmctable, anch paper would^aJso ' 
be thinner than the triple papec The paper that made 
of different layers, whether double or triple, with the 
coloured layer or without it» is suaceptible of another in* 
dcHble description of mark in tbe Interior, wbicb cannot 

be 
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rbe prodoced but in the first fonnmtion of the paper; thus 
after the firtt lajer it couched it maj be printed upon at 
the iniil# either io coloor or io black. I have ihua printed 
'Tamna fomtvor Bgoieay and- even the promiaiory part 
itielf of iIm note In the very heart of the paper before it 
'uras finished ; that is to say, forming part of the first pro- 
cess at the mill. This printings whaievever il maj he^ 
may then be covered with the outer layer <»f very .fine 
transparent pulp^ either plain or with a transparent water* 
loaricy mixing and combining, if required, with the printed 
'character in the ^interior. By this exterior eovoiiig it 
is obvioos that this printing is not only protected from 
injury, but that it cannot be set off or rubbed down for 
the purposes of imitation. There is another improved 
manipulation as to the printing upon bank^notes^ similar 
to the foregoing one, and prodeetive of the same eiects, 
namely^ that the printing may in like manner be per- 
formed tipoo the paper in an^bfioished |ind damped state, 
and previons to its being sii^d* This manipolation on 
the same principle as the last-mentioned process, will 
protect the printing from injury^ and from being set off 
or rubbed down for the purposes of forgery, though not 
so coibpletely as the last*mentiooed mode, while il also 
improves the impression. And this also may be best 
performed by combining the operation of printing with 
the original formation of tftie paper at the nrilli which ne* 
cenarily places any improved efiect thus attainable still 
further out of the reach of the forger; in short, it is 
evident that there is an infinite variety of these tests to 
be obtained by the different modifications of the princi* 
pies herein stated, which it is iiot necessary further to 
describe. . * i 
In witness wliereof, 

% 

Sptci/kaiion 
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Specification of the Patent granted to Edgae Dobbs^ of 
ik$ Baravgh of Souikwark, Gemtkmmifor m Vm^y 
tf CompomiienB for^mtihimg a Wkier-protf Cemmiy Mm^ 

tar, and Stucco, the same being alio appHcabU tf< dmahU 
Colouring-nMuka for Muiidingu 



aU to wbom these |>reieiit8 thai? come, 8cc. 

Now KNOW YE> that in compliance with the said pro* 
irisoy I the said Edgar Dobbt do hereby declare that the 
'principle of my laveation contitttp tint, in makings bj 
means of water, a proper admixture of lime, or its car- 
boaates^ with aoj one or more of the following sub* 
aianoety m* clay, lo8ai« mnd, tbale, road dart or dott, 
^toil, ochre, cheap metallic oxydt» ores, pyrites, blende, 
sandy stones, earths^ ashes, and all such earthy bodies 
(lime and its carbonates as before excepted) as can be 
redoced to powderi and irill not vitrify by the beat which 
they are subteqnently to vndergo. Secondly, in ex» 
peiling the redundant water. Thirdly, in burning the 
atxlore when in a concrete state. And, lastly, in redndng 
that mixtnre to powder. This powder it the compodtioB 
for making the cement, mortar, stucco, and wash. 

By. carbonates of lime, I mean chalk, common lime- 
•tooeii marblei, oyster and other marine shells, earthi, and 
^onhy bodies, that will alack or fall into powder, either 
by contact of air or water, after being burnt. By ashes, 
1 mean the unconsumed residue of coal or vegetable bo* 
diea after, bwning; The process is this: First, I reduce 
the line, or its -carbonate, to a fine state of di vision, the 
lime by slacking, add the carbonates by grinding them 
either with or without water, by the common methods- 
used for grinding whiting, white lead, or flint, or by 



Dated August 2, 1810. 




some 
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some other method^ eqoally effectual^ uniil they aye id 
sucii a state of dbintegration, as, by subsequent agitation 
in vrateTf will allow the Boer panicles to remain in sus- 
peo^ioo a sufficient time to pour off with ihe water from 
ibe grosser partid^s (which will have sobsided, and may 
again be ground), and that the particles so poured off . 
be about as fine as those of common whiting. Secondly, 
I rediu:e the otlier substance or substances wiih which I 
waat to mix the lime or hs carbooales to panicles about 
the same fineoess as those before described ; the hard 
QQ^A^f^K tlio&e which require grinding,.are reduced either 
with or withpiit waterp.aod the fioer parts, wheo mixed 
with watf r, pooied off as Jbefore ; or, if the selected suh- 
staijce ur substances be sufficiently soft of themselves, 
omit tlie grinding, and &imply diffuse them in water, by 
mixiiig and agitaiipg them in it till the matter becomes 
of abkui a creamy consistency, and then wash off ar be^ 
fore. Thirdly, I take certain portions of the washed 
lime,: o^.ijl4 carbonaie, Recording to the nature of the re- 
qoiMrcd: co4nfKMition, and of the -other washed sobstancQ 
or substances, and mix and incorporate them well toge* 
ther in a vessel, or other receptacle fit for the purpose; 
or thf incorporatioo may be made by adding to the bo-j 
dies, ill their iiatnral state, a small quantity of water,' 
and then grinding and Ltmpcring them till ihey become 
bomogeueous and plastic The.diffused ingredients are 
then to reit^. when the dear water is td be drawn off,\md 
the remainder o£ if evaporated (as is also to be the case 
if they have been tempered), either by artificial heal, or 
by exposure to the atmosphere, till the mass becomes- 
iiiiSciently stiff to. be cot or moulded into pieces for 
burning. The burning may be performed in a common 
lime^I^lp, stove, or furnace, or even without any appa^ 
ratais of Up^at natoj'e, observing ibai the ioieosttjr and 
. duration 
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for making a fVater-frttof Cement, S(c. 907 

iforation of heat be sufficient to consmne the combusti-* 
ble part of the ashes or fuel when contained in the mix* 
tupif and expei carbonic acid fro«» cafbooate ef Im; 
without Titrifying any c»f the tuhafanccv. The bofiit- 
pieces are afterwards to be reduced to powder, by grind- 
ing between borisoQtal stones^ or bj anj 'Other meaQB 
usttally employed for grkiding dry sttbstances, and fbcn 

the coQjposition is in a state di for use. It the comjjosi- 
tion be inten4ed i^pr cement, that will set'in about ten or 
twenty minntes, and to be adopted to the general pur* 
. poses of building, the^ proportions should be (each of the 
ingredients supposed to be in a dry state) about three 
parts by weight of chalk, or in lieu of chalk one and a 
half of limcj one part of such clay as is foniid in marshta 
on the' banks of the Thames^ or sooh as mtn red by 
burning, and one part ash, such as is sold in London by - 
the dealers in breeze. If it be required to set sooner» a ' 
greater proportion of Mae or the carbonate must be 
taken, and if not so soon, a greater proportion of the 
other ingredients. If the composition be intended for a 
Wash to resemble stoiie» it will be proper to use pipe-clay, 
or some soft earth free from iron or other colouring sub-- 
stances, that will i]ot burn away and omit the coal-ashes 
altogether* if the a«bes or aoy otiier oooibusuble sub- 
stance be omitted in any of the mixtures, either for the 
cement or the wash, then fuel must be employed in the 
burning, either by stratifying, as in iime-burnitig, or by 
any other convenient method at the discretion of the 
operator; but when a proper quantity of eombustiMe* 
substance enters into the compound no extraneoQs fuel 
is necessary. To use the composition as a cement or 
mortar, iniz and temper it with water, and apply it while* 
in a plastic state. To form and use the wash, add a suf- 
ficient 
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ficient quantity of water to the composition, as to make 
it.capable of being applied with a brush as other water 
wathet 9it€p tokiog care thai it be oied toon after the 
addition of the water, as it will shortly slack or lorn to 

a solid mass. 

la witness whereof, &c* 



Om the uUimate Analifm of vegetable and animal Sub' 
sianeei. By Ai^dbbw Ukb, 

From the PmLosopaicAiiTBAirsACTiojift of the 

BOTAL SOCXKTT of LORlioif* 

Concluded from Page 149.. 

We Dow come to ^ class of bodies in which the hydro* 

♦ 

gen predominates over the oxygen. With regard to 
resioy I believe the quaotily of its carbon to be some* 
what under-rated io the table. Thoogli three expert* 
ments were made on it, I now perceive that I had omit- 
ted to re-triturate and re-ignite; and the carbon of resin 
is very di£^uit of oxygenation. Its true composiiioa 
is probably. 

Carbon 8 atoms •••• 6.0 7o.00 
Hydrogen 8 ^ 1.0 l^M 

Oxygen I «^ 1X> ••«. 19.50 

8.0 100.00 
A stiU more symmetric arrangement would be derived 

from 

Carbon 8 atoms 6.0 •••• 78.0 

Hydrogen 9 — 1-125 1S.8 

Oxygen i 1.000 •••« 

d.l£5 100.0 

. This 
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. - ' f 

Thit proportion conespoods to 8 atoms of olefiant gt» 
mA 1 alom.of water ; and I think it is very possibly the 
true cooBtitDtioD of resin. Had the loss of weigtli . ftufr 
fered by the contents of tb« tube, doring tb^lrigflHioo^ 
been a few hundred p»rl9 of a grain more, the experi- 
mental refilit would havct ppincided with this thepreticai 
view. Copal appioaebei to 

Carbon 10 atoms •••• 7.5 .♦••80.30 
Hydrogen 7 J. 0.875 •••• 9 36 

.Oxygen 1 l^OOO 

9.375 lOOM 
Lac nay be nearly repr«$epted by 

Carbon 6 atoms \«». 4.5 •••• 648 
Hydrogen 4 — 0.5 28.5 

Oxygen St S«0 •••• 7*^ 

■ 1 « ' J- — ■!■ I ■ 

• 7.0 idb.o 

or % atoms of oledant gas H- 1 atom carbonic oxyd.; that 
It eqnal weights of these two binary comppun^s ; .fpr , > 

2 atoms of olefiant gas =s= ^ >^ (a75"f P4«5)= 1.75 
1 atoqi) carbonic oxyd «tf««i*^^'M^ 

Referred to volumes, we shall hare Ikc to ooosfit of eqnal 

parts of the two gases. 

Besio of gonlae giva . . r 

% Carbon 7 atoms • • /• 5.25 • • • • 67*7 " ' 
Hydrogen 4 — •••• 0^ •••• 6<5 

Osygcn . .ft •••• ftJOCf •••• 95«d 

^ 7.75 ' 100.0 

AUhoQj^ the experiments on amber were conducted 
eareloUy with re^tritaration and re-ignition, no good 
Vub. XLIV. — S£coND Sbrixs. £e atomic 
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atomic configOMtioii of it \m ooonmdl lo It ap- 
proaches to 10 carboa + 10 hjdrogeiDy 10 hydrogen + 
2 oxygen. 

, ,W«x it apparently compoied of 

Carbon 1 3 atoms • • • • 9*75 • • • • 80.4 
Hydrogen 11 — •••• 1.376 11.3 
^ Ozygeo 1 — ' •••« I.O0O •••• 8.3 



ie.l25 100.0 

or, in other words, of It atoms olefiant'gas^ I atom 

carbonic oxyd + 1 atom carbon. Had the experiment 
given a very little more hydrogen, we should have liad 
wax as consisting of \9 atoms olefiaot gas 1 atom car- 

bonlc oxyd. This is possibly the true constitution. 

CaoutcbonO i^ms to consist of ' 
Carbon 3 atoms «... 2.^5 •••• dO 
Hydrogen £ •«•• 0.25 •••• 10 

fi.50 100 

Or it is a sesqui-carbiiretted hydrogen. The oxygen 
deducted irom experiment is in such small quantity^ as 
to leiiv^ a dottbl whether it be essential to this body^ or 
Imbibed io minute quantity from the air dmringits coii^ 

solidation. 

Splent or slate coal, specific gfravity 1.266, abstract- 
ing its incombttstibie ashes, approaches in constittt* 
tioo. to 

Carbon 7 atoms •••« 6M 70«00 
HydrogeB 3 — •••• 0.375 340 

Oxygen 2 — 2.000 .... 26.6 

7.625 iOO.O 

t 9 

* 

Camiel 



r a 
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Canoel coal from Woodhall, near Glasgow^ specific 
gfiavity lA^Bt retemblet 8 compoand of 

Carbon 9 atoms •••• 6.750 .... 73 9 ' 
Hydrogens — .... 0.375 .... 4.2 
Oxygen d — 9.000 «.•• 

# 

9*ie5 100.0 

In both of tliese bodies there is an excess of carbon 
beyond the S atoms of olefiant ga^ and 2 of carbonic 
oxyd. The former cosi has two extra atoms of carbon, 
and the latter four atoms. Hence this coal is foqnd a| 
the Glasgow gas-works to yield a very rich burning gasv 
I do n(^i know whether tiie azote be essential to the costf 
siitation of this coali or accidentally iotrodoced from 
animal remains at the formation of the strata. 

The elements of indigo may be groaped as follows : 

Carbon iGatoms.... 12.0 .c^. 7^.70 

Hydrogen 6 •••• 0.75 •«•• 4.55 

Oxygen SI — S«00 •••• 12.16 

Azote .1 — .U. 1.75 10.d0 

16.50 100.00 

or, in other terms, we shall have 1 atom cyanogen, 6 atoind 
olehant gas, 2 atoms carbonic oxyd, and 6 atoms of 
carbon in ei^cess. 

I had intended to pnrsue, at considerable detail, my 
researches on this curioos azotized product of vegeta* 
tion ; but the subject having been lately taken up, and. 
ingeniously prosecuted by my pnpil and friend, Mr.* 
Walter Crum, I was^ indnoed to leave it in hit bands.. 
He announced to me the presence of hydrogen in indigo, 
before I bad aoalixed this substance myself ; and dreir 
my attention, particularly, to the fallacy occasioned by 
the hygromeuic water of the pero.\^d of copper. It is 

likely 
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likely that some slight modification may require to be 
made io my tabnlar proportioa of the constituents, for J[ 
did not reiame the siibjecl of indigo after I had become 
most familiar with- the manipnlaliooi. 

Camphor ii very nearly represented by 

Carbon 10 atoms .... 7-5 .... 7SM 
Hydrogen 9 — ••«. 1.125 •••• H .38 
Oxygen 1 — •••• 1.0 .... 10.40 

9^ loaoo 

or 9 atoQis olefiani gas -f 1 aioui carbonic oxyd. Naph- 
thaline 19, in my opinion, a solid bi-carburet of hydrogen^ 
OMtisiiiigbf 

Carbon 2 atoms .... 1.5 .... 9'.^*9 
Hydrogen! — •«.* 0.125 .... 7>l 

lOOX) 

It is Tery difficult, even by the best regulated ignition, 
to resolve the whole carbon .of this very volatile body 
into carbonic acid i hence, the carbon may eodie to be 
underated m the resnlt. Naphthaline is obtained during 

the rectification of the petroleum of tl)e coal-gas works. 
It is found encrusting the pipes in the form of a greyish 
diyitailine mass ; and when purified by a second subli' 
mation at the temperatore of about fittO^, ft Ibrms besin- 
ful thin plates, white and glistenipg. It has a powerful 
petroletfm odour. With brine of the specihc gravity 
UMfi, tkene plutes, when once thoroiighijr%etted (which 
it dlffiouh to eihiit) veoiaiil \n t^uHtbiiom ; i\M h, float 
ill any part of the liquid. That number, thiefefofe, re- 
presents the specific gravity of naphthaline|^ It is inso« 
Inhle in wateV^ bnt lety sddble In ethe^, and modeiratitly 
io in akiohoi With ioditoe it (qhh, kx n gmrtfe h^at, 
into a broi^u liquid, forming as it cools a solid resem- 
bling 
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Ulng pldiiibagoi ^\AA dlisolfte rea4Uy in nhpohoH ^ 

is thrown down by water. Naphthaline is soluble in oils. 
In water heated to I680 F. it fuses, sod reosains like oil 
at. tbi bottom l>f the Jiquid; boi when ttimd H nvefl, 
and spreadi on* the t6p in Uttle oilj pafeohet. At 180» it 
rises spontaneously from the bottom in oily globules, 
which, as the temperature is raised^ dissipate in the air, 
undergoing. moiiOiM similar to those of campboir floating / 
on water^ . ' . 

S|]ieraiacett oil is ooostttuted apparently of 

Carbon 10 atoms . 7.5 78.0 
Hydrogen 9 — : *•«• n.B 

Oxygen 1 — 1.0 lOA 

9.6^ 100.0 . 

or, in other words, of 9 atoms' oleBant gas + 1 atom 
carbonic oxyd. The experimental proportion is, how- 
everj morehearly. 

Carbon 10 atoms •••• 7.5 79*0 
. Hydrogen- 8 — •«•• 1.0 10.5 
. . Oxygca 1 ^ 1.0 lOd 

' , 9.5 100.0 

There is here ao atom of carbon in excess*^. 

Common oil of turpentine, specific gravity QS8^ comei 
very dpsely to the following arrangement : ' 

Carbon , 14 atoms 10.5 82.35 

"Hydrogen 10 — .«•«. U£5 b.80 
Oxygen i •••• 1.00 7.85 

18.75 lOOjOO 

Oil of turpentine^ puiiiied wiiUaicubul by Dt,, Nimmo's 

a * 

* TIlii isprobtbly tiie truer view. Tht Ibfliier wovld niike it' 
coMde wili sampliur. 

method. 
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mtthodf Mcnii to approaoli to the conaiitiitloa of mpbthii, 
or of a mere carbtiret of hydrogen. Its speci6c gravity 
U 0.878. But as from the mode of preparing it a minute 
portioo of alooboi may remain in it^ I do not think ii 
neeemarj to investigate its atomical itroctare* 

Naphtha, specific gravity 0.857, obtained by distilla- 
tion from petroleum^ is very nearly represented by, 
Carbon Sft atoms •••• •••« 

Hydrogen 90 — •••• 8*50 •••• 1^ 

Oxygen 1 — 1.00 5.0 

- • 20.00 • 100.0 • 

It therefore consists of 20 atoms olefiant gas, 1 atom 
carbonic oxyd, and 1 atom of carbon held in solotioii. 

Castor-oil is an interesting unctuous body, from its 
great solubility in aiooboL It consists nearly of 

Carbon 7 atoms SM •«•• 75J0O 

Hydrogen 6 — 0.75 10.70 

Oxygen' 1 — •••• 1.00 14.30 

7.00 100.00 

It is composed therefore of 6 atoms olefiant gas + i 

atom carbonic oxyd ; or in volumes ui 3 oleiiaai gas + 
1 carbonic oxyd* 

Alcoboly specific gravity 0.8 12» is composed very 
nearly of 

Carbon 3 atoms •••• 2.(2,30 .... 46.15 
Hydrogen 6 — •.«. 0.625 •••• 12.82 
Oxygen % •••• 8.000 40.03 

4.875 300.00 
or, of 3 atoms olefiant gas =3 8.625. 

2 — waur .... — 2.25. 
And in volum^es 3 olefiant gas =^ .9722 x 3= 2.91^ 

4 aqueous vapour =. 605'X 4t=sS.500 

Thus 
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This alcohol of 0.812^ hy the ahove analysis, which I 

believe merits confidence, from the care and consistency 
of the ejcperiments, differs from M . Gay Lussac's view 
of absoiote alcohol, dedooed from M.^Tb. de Saossore's 
experlmeDls, in containing an additional Tolnme of aque- 
oos vapour. At the speci6c gravity .814 alcohol would 
have exactly this atomic constitution* If the condeosa- 
tion be eqnal to the whole 3 volnmes of olefiant gas,, that 
is, if the 7 volumes of constituent gases become 4 of al* 
cohol vapour, we shall have its speci&c gravity at this 
strength es }«S72&;- tbe additional volame^f aqueous va* 
pour producing necessarily this abatement jn the density. 

VV^e have already considered sulphuric ether. 

The nexX four bodies which occur in the table are of 
fibrous texturCi and are chemically characterised by an 
excess of oxygen beyond the hydrogen equivalent. 

Fibres of the bleached threads of the silk-worm were 
subjected to analysis* Their composition is apparently^ 



Carbon 


10 atoms 


•••• '7*5 


• • • • 50*8 


Hydrogen 


4 — 


• • • • 0.5 


• • • • 3.4 


Oxygen 


6 — 


• • • • 6«0 


• ••• 34^ 


Azote 




• • • « 1 •75 


V • « • 1 1.8 




« ■ 


14.75 


lOOX) 



or, 4 of defiant gas, 5 of carbonic oxyd, and 1 of nitrous 
oxyd; or, of 1 atom ^rosstc acidi 3 atoms olefiant gas, 
and 5 atoms carbonie' oxyd. 

Cotton fibres, unbleached, seem to consist of 

4 

Carbon 11 atoms 8.25 •••• 42.85 

Hydrogen 8 — •••• l.OO,,... 5,30 - 

Oxygen- 10 — 10.00 51.85 

19.85 100.00 
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Wkx, by LM'tf.psteMl ptocetf^ muUu of 

Carbott 7 alomt 5.85 •••• 44.85 
Hydrogen 5 •••• 0.625 •••• ■5«£5 

Oxygfia 6 ~ 6.000 .... 50.50 

11,875 lOOXX) 

It coDtaiaft more carbon, and is therefore probably 
stronger than conimon flax, prepared by a patrefactive 
maceration. This seems composed of * - ' 

Carbon 1 atom .... 073 .... 4(3.0 
Hydrogen* 1 — •••• 0.185 6.6 
Oxygen 1 — •••• 1.000 •••• 53.4 

• 1.875 100.0 , 

But this is the theoretical representation of sugar by , 

M. Gay Lussac and Dr. Prout ; and, hence, these che- 
mists would readily explaia, how linen rags may pass 
into the. form of sngar, by the action of sulphuric acid. 
Wool approximates to 



Carbon 


10 atoms 


• • * • 7.5 


• • • • 55.0 


Hydrogen 


3 — 


• Q.S75 


• • • • 8.8 


Oxygen 


4 — 


• • • 4*000 


.... 2Q*4 


Aznte 


I — , 


• 1.750 


. . • • 12*B 


• • 
« 




13.685 


100.0 



Cochineal seems to be madei up of 

Carlwn 15 atoflpis 11^850 50.80 

Hydrogen 11 .«.. 1.875 .... 6.15 

Oxygen 8 — •••• 8.000 .... S5.85 
Azote ; 1 1.750, 7.8Q 



22.^75 100.00 

Cantbarides 
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^ CMUbartdet Approxitnale to 

CSarbon ^ 11 atoms •••• 975 49*4 

Hydrogen 10 — * •••• 1.25 •••• 6.3 

^Oxygen 7 7«00 •^•. SSA 

Atote ] -~ 1.75 •••• 8.f) 

19.75 100.0 

Mj result with urea differs so considerably in the pro* 
poViioQ of azote^ from that of Dr. Front and M. Berard, 
thai ram dispoaed to doubt of the accuracy of my ez- 
perimeotSy though they were made with the utmost care, 
and were most consistent in the repetition. I could per- 
ceive no smell whatever of nitrous gas in the gaseous 
products, which were made to traverse a column of cop- 
per filings S inches long, in a state of ignition. I shall 
renew tbe inquiry on urea, and employ the lowest tem- 
perature compatible with the formation of carbonic acid* 
Tbe prime equivalent of benzoic acid crystals, I find 
by saturation Vith water of ammonia^ to be 14.5 ; and it 
consists apparently of 

Carbon 13 atoms •••• 9*75 •••• 67'd4 
Hydrogen 6 — • 0.75 •••• 5.16 

Oxygen 4 — .... 4.00 .... 27.60 

14.50 100.00 
Of crystalline citric acid, the prime equivalent is 8.375 
by my experiments; and it consists probably of 

Carbon 4 atoms 3j00O •«•• 35.8 
Hydrogen 3 ^ — •••• 0*375 •••• 4.5 
Oxygen 5 5.000 59*7 

8.375 100.0 
'or, of 4 atoms carbon, 3 water, and S oxygen. Two of 
these atoms of water are separated, when citric acid is 
combined with oxyd of lead, in what is called the diy 
.citrate* Ueoce^ tb^ ai^id atom is in this case ^a85» . 
Vol. XLIV.— SseoNo Sbeiss. Ff The 



41i M JftcMUwHk ^M^hI 

The prime «)oif«JeiU o£oqFi<ittim>«#itftrit m 
by my nHalti; attdll iiaeoie mmAw np of 

CaiUoQ .4 atoms ••»• 3.0 SMS 
Hjdrogea ^ rr^. 0S5 «i70 

Oiijgea ^. 1-1- aoo t64JB7 

' . . 9.«5 100.00' 

OTi pf -CMftxAi 4 Aloait 8iO 

Oxygen 4 r— 4^0 4S»£4 

W«ter 4k..* 6Ji5 .«>4» M.dd 

# r 

• . » 925 100.00 

if torn my experiments I have been led to conclude^ 
that into dry tHrtrate of lead these two atoms of water do 
eater ^8 a coDstitUieat) andi hence, that the crystals glf 
Uurt^r}c acid aie et dry as is compatible with its con« 
stitntioD. . « ; 

Oxalic acid ciystals have 7.875 ^or their prime e^uiva- 
lei^t f and are composed of ,4 

Carboa 2 atoms •••• 1«500 19*04 
Hydrogen .3 — ^ 0,375 .r*. 4.80 
.Oxygen 6 — •••• 6.000 .... 76.16 

, ■ ' • ■ 7.875 100.00 

orj^ of d e(oms Carbon •••• 1.5 •••• 19*14, 

3 O:i^y0en 3.0 40.72 

3 — Water. .... 3.375..,.. 40.14 

■ • - • • 7,675 100.00 ^ 

Into ^e df y oxalate of lead these 3 atoms of water do 
mat entei^ -Heode^ I find the diy acid, to be edtt^sed of 
Carbon it »tom 1.5 •••• 33.33 ' 

Oxygen 3,-7. 3.0 66.66 

4.5 100.00 
ptf l>f 1 atom carbonic acid 4* 1 atom carbonic oxyd, a» 

was ftMt leggM^i, 1 Mllt^€, by jMbeiti«M-« Otyii^ 

Used 
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lised Oxalate of ammonia const«l9 of 1 atom acid, 1 afbm 
inmani% mad £.atomi walec »&87^. By a genik h^at 
i«aUH» m£ mmfi te aefiaaiidd'; dmA ma 'oxida|i! «if 

uMiigiin^ «t dfyiM'U MtepMiUe ivilth Us DcfUtfalt^ia- 

. maiDs. ' 

I have analjrsedj by the peroxy de of oopftr^ lb« oi» 
intt, tartrate, aii4 oxalate pf lead^^ i^od compariiig^^the 
results thus obtained, with those derived from the analy- 
sis of the crystalUac^ ftcids^ 1 l^ave come, to the above de« 
tennioatioDt* ^ 

Ferropmssic aoid/ the ferrooyaDic acid of the French 
chemists, has proved, hitherto, a itumbling block to me, 
in reducing the results of my experiments to the atomic? 
tbtofjs* I4l^v^4^^|eolOl} i% to Tdiy umpocoiu trial? id 
nnapy atatep of cqrohioatiooy aad have sought, with great 
paios, ta accommodate the re^tiUs to the d^octxipe of 
prince fq^iMaleo^i buVUtb^rto wi^hopt ^oc^M* Tim 
fpllowiiig- fac^p^hQir^v^ry. may p^rlvipf ht^ de^i^ed of 
consequeuce. 

In the ^KBt^ pi^e, ((i^ priw« equivaleot p| tb^ ccy^talt 
l^r4 fifir^prOHMU^'pf'PPtaib is laaMft - coaipare4 to 
oxjd of li^ad to mtnt^ of the same inetal 90.75 ; 

that of the foriper salt aeutraii^e ^0.7^ of the 

Imter. l|i ^be second plaf a,. 44 parts of 04y4 of 

^1 pf^in of diy ferrfiMriissiajt^ of fea4i or Aoiltoqw 
weigiit of dry ferroprussic acid is 7. 

Tb^ il^ftO of my aoaljf^ pf ierropirq^^iate of leadi 
g|f)9» ibe fuela^ioil of tbo cqmtiniiQKtfli <4 tim #0^11 h 
iaark«4 U)Q laMe. Ttm^ piopoKi09«»jr^lPQ^d to th^ * 
^QWic Wi^igbt 7ji afford • — 

Asote..,.....^ «.^.4709 

J^erreoQS flialter ^.95£3 

7.Q00a 

Were 
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f so On tk^Ami^^ of wAmd amdugtiabb SnbiimMt* 

Wi*eWe'to toppiMe the prine eqaifilcot'of the fitiw 

roprussic acid 7.5 instead of 7; and were we, farther, to 
suppose that the carboa io the above result shoold be 
%^ = 3 atomt, mad the aiote ts 3.5, or two atiraii, then 
we might conceive an atom of dry ferroproiiic acid to 
be made ap of . ' 

OirboQ ' S atoms 

Azote 2 . — 3.50 
Ifon I 1.76 

V 

' But experiment does not permit me to adopt this tbeo^ 
reticai representation. ' 

The' best mode that hat ooicnrred to me for analyatog 
ferropmstiate of potash, is to convert it, by the eqoiva* 
lent quantity of nitraie of lead, into the ferroprussiate of 
thU metal i then to separate the nitrate of potash by 
filtration ; and, after evaporation, to determine its weight. 
In this way, 13'. 125 grains of crystallised ferroprussiate 
of potash afford 12.33 grains of nitre, which contain 5.8 
of potash By heating nitric acid in excess on £1 grains 
of feriroprussiate of' lead, I obtained 9.695 grains of per« 
oxyd of iron, equivalent to 1.8375 of the metal. Hence 
I infer, that the iron in the ferroprussiate of lead is In 
the metdHc state ; for the joi^ weights of the carbon 
and azote contained In 7 grains of the dry acid is 5.0477; 
and the difference, 1.9523, approaches too closely to the 
ai>ove quantity, 1.B375, for us to suppose the metal to 
be in the state of protosyd. In fact, S«G25 parts of , per- 
oxyd X 0.9=2.3625 of protoxyd, is a quantity much 
beyond what experiment shows to be present. 

* By careful deiiccatlon, 1.G9 grains of water ma^ be separated 
froio U,1S6 graioi of salt. 



Description of an impmtd Ship* $ Compass, ' 
Mr. R. Pm LittIiKWokt^ Luuid £. N. 

With an Engraving. 

• * * * 

Fiom the TiUNSACTlONS o£ the Society for the Encou- ■ 

HAGEMEMT of A&TSj MA^Uf ACTURES, and CoMM£RC£. . 

.Tk$:lorge SUiper Medal wm gwen to Mr* LmjuiwoM 

for tkU Communication*. 

The kinds of compasses used on ship-board^ are the 
bionacle or steering compass, the hanging compasSf sus- 
peoded in the cabio to enable the captain to atdertaio 
whether the tteersman it attentive to hit duty (and hence 
often called the tell-lale), the amplitude compass, and the 
azimuth compass; this latter, being for the purpose of 
obtenring the ton or other heavenly body, and thence 
obtaining the variation of the needle, it only occationally 
employed. 

In merchant .ships, except those of the largett clatt, 
the azimoth compats it generally dispented with, becaote 

this instrument is costly, requires for its use a greater 
knowledge of navigation than master^ of merchant ships 
are ntually postetsed of, and, although of great utility, it 
not an article of absolate indispensable necessity. 

The object of Lieut. Liulewort is to render the hang- 
ing compass, convertible into an azimuth compass, and 
that ,to enable mattert of thipt to obtain at an eaty cott 
^ an inttroment, the utility of which it unquestioned, and 
the employment of which will contribute at the same 
time to the safety of the ship, and to their own improve- 
meot in the higher branchet of navigation* 

Lieut. Littlewori's compass, like the better kinds of 
common compasses, has two cards, one light and very 
moveable, for fine weather; and another heavier, for nte 
when the vettel hat much motion : thit latter Lieut. Lit* 
. * tlewort 
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£22 * Deicriptiam of <m improvfd Ship*i Ompan, 
tlewort bii weighed by Mug itt dfomfflfcoce an 

accurately graduated ailver circle; and this it is which if 
employed when the Compaq is used for azimuths. The 
handle bj which the compau is totpended lo the roof of 
the cabio» it capable of being inmted and of soppdr tin|^ 
the compass by sliding in a groove made in a box, which 
hMbiacuififtbie o£ nwuiiuif oa a caoUai pin fiaosd in the 
board on which tlit box ilanda; mvteable tights and a 
stop are also annexed, which enables it to act wb^i^ Re- 
quired as an azimuth coa)pass. 
, The parts will be betier niiderstood hy reference to the 
engravingf 

Fig. 1 (Plate XI.) show3 the compass, one quarter the 
real size, with the sights a and k put on, and fixed up as 
an asimnth coinpi»S| by means of the inverted handle t€p 
in the box d d; this box is attached to the board e e by a 
pin in its centre, on which it turns ; f a spring pin, which 
snaps into a hole at g, to fix the box when required ; a 
stop to press against thecard^ and'checic its Tibratioos* 
When it is used as a hanging compass^ the arms or frame 
ccy. are drawn out of their grooves in the box and turned 
vpy as the dotted lines i aiod fixed to the ceiling b^ a 
screw k; the sights a and h being then removed, the card 
is seen through the glass bottom. When used as a steer- 
ing compass, it is put into the box as if packed up, shown 
in Fj|;. one*eighth of the real sise, where .the frame 
is beFd by two blocks of wood h b, <he box being a little 
longer that way, to receive the frame without a groovy; 
in, the place where the sights a and b are laid In the box* 

Fig; 3 shows the board with the spring/; ii the 
centre on which the box turns; p, p, three studs to 
give a better bearing for the box dd, and to raise it high 
enough to dear tl^c^ spring pin.^ when ih|it spring is 
pressed flown. " » 

^ Dacr^ium 
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Ducrii^iion qf a ftguiaimg ScreWf for the Mnm trying ^ff 

jfy Mr. £a bkibi; Baxbs, of WUttehapd-rtmi. 
With wi £iigramg« 
Fi^m the TRAMMCTioifS of the iSoaBTY for the tamu^ 

9%e $ijfi7er riiZroit Me^ai was voted to Mr. BAKi-a/or 

Commumcation. 

H£ fbUowiog expianatioQ of tbts tovcnttoQ is necct* 
wiy Ibr cletoly OMi|preheiiiiiig a(i^f«it)iigeB/t«. h^ 

It is well known that the main^spring of all locks lo^e% 
its^irength either from weat or frdm the ei^ts^of ^Uibat^ 
m idto thai tbt Eiiitt tasomc thidi Irorii In^ ■iihclr ^ 
IB of ktelf Milfictcht to catttt iSteJtock «o iiiids^m 
This waSy perhaps, more particularly exempli&ed bj the 
eoloQteer fc^iBilttiis, on field-dajra, whea embMlied dor- * 
iig the Mte emri mid the iici he« heM iBdrrdhomted hf 
enany Veteran soldiers^ att having occurred too fre^ uetiiijr 
en tbe fieki of batik. ^ 

Nov, ei^ mineiitietl ^ill lehnm eH lhtB> eed elay he 
eetilj effMlei 6]r the Mi!k» ifith the eemeMii -teriiu 
screw, whrch, it is well icilowD^ he invariably carries to 
|Nit ie hie flioti &.c« it constits of a rfeguiaiing screws 
fSsk^ «hidi it frieeed hehitad the hiueew^i Ihrbi^ ite . 
bolid prece df the plate. This pie, when 8cre#ed dowe, 
eels upon the short side of the iklaie-i^ingi by forcii^ 
^rimh kt itreagth m itieieiiaedi Mi Qkife fite Jf «eoee- - 
quently drawn .ftottft thh idmiiert ia chuit ib ekber of 
the iosiaocei alladed u>, fire is prodeced Vfh«n it w6u)d ^ 

otherwise 
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884 Description a nguUiting Screw, 

otherwise fail. 'On the other haod| when » new flint ia 

introduced, the power of the main-spriDg may be les* 
•ened by turnijig the screw-spriog backwiurdi ; by which 
meant the flint it pretented from.breaicing^ ts freqnentiy 
happens when it is put into a fock upon the present 

construction. 

Having alladed to the more important consideration of 
rendering mnsket*4ocks perfect on the field of battle, the 

same will apply to gentlemen sportsmen, and will prevent 
the vexation and disappointment that too often occurs 
from locks missing fircj when an experienced shot would 
otherwise make sure of bagging his game. I have for 

many months experienced its advauLages, and have the 
satisi'action of testimonials from some of the most ex-> 
perienped game-keepers, whose .whole lifes have hcea 
devoted to the aports of the field. Those of his Grace 
the Duke of Bedford, Lord Petre, and Sir Thomas Len- 
nard, would of themselves be sufficient, but ! Iiave others 
from private individnals^ eqoaOj flattering to my inw 
provement. 

I should remark, that to all new locks the invention 
ean be applied witlwui any addUiomU expsme; bat to.old 
iocksi in most ipstances, it will he necessary to have a 

new main-spring, as the stud which holds it steady on the 
•plate U usually placed on the middle of the short side of 
the^ springi and consequently, the xegnlatingMew, ap^ 
plied to these, may chance to break itself, or hreak the 
main-spring; whereas, in a new lock, I place the stud on 
the bend of the spring, which enables it to play al pkar 
sore, without fear of injuring the one or the other. I 
also make the bole in the eye of the spring oblong, so as 
to enable it to play more easily up or down, as occasion 
' may leqnire, than the roond hole admits. 

This inveotion maiy be applied with eq nal cftot to tkt 

locks 



Digitized by 



* 



Jot the Mam^spring of Muskets, Sfc, £^ 

locks of doors, and spring bolts of every description, 
when ffom weakness or any other cause^ the springs lose 
tiieirpovierf ib^ graai advaatdgc tt^ that my iaii* 
pfoteMaat A«f be Ado|>i4i at a wevj tridhig ta)iMMw 

Having explained ibe simplicity with which my inven- 
tion may be applied, I will uot take up more of your va- 
luable time; bat sball be bappy to wait on tbe Society at ' 
their eota? enieUce, Md fift miall ^^fy rafonilatiAA whfieb 
may be required for a clearer elucidation than I may be 
able to convey on paper* 

P. S.--*I am #eU a«^r^» that the haibHier springs df 
nddle pistol and gan-Iocks, have be^n long since nMMlo 
with a similar provision to the above ; but, I believe^ 
its application to the Aiain^springs, where it is of so mnbb. 
more importaade, has never been made by any one pro* 
vious IQ my doing it. - 

► . . . ' 

REFBRSNdX TO TBB £nOEAT1N«« 

, Fig. 4 (Plate XL) represents the inside of a lock of 
die Hsoal cdnstrtoctioh, #ith the addition of an adjosting 
screw a; this screw presset against the main-spring h h, 
and when driven forwards greatly increases its power^ so 
that When a flint is getting bldnt, the poWet of th« spring 
ihay be so increasisd at to secbre its giving 6re, and wben 

a tiew flint is put in, it may be preserved by releasing 
the maio-^ringf so as to act witli no more power tl^n is 
just reqdisitit to give Are: The bole in the U&l of the 
spring b, is elongated to slide nnd^ tte sct^w heild le, 
when the adjusting screw a is moved. 
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Description of a Li/ Boat, built by Subscription at Ipa^ 
mkhf and stationed at Langmrd Fori ; Jrom a Design 

tucffttd ijf Mr. RiesABD Ham Gowbb» Auikor ^ 
uvmd Wwh M Smmmmhtp and Mmm JJfmn. 

With 80 Eograving. 

* 

Ffon Um 'Philqsopbioai. JdAaAxiMB.and JotuRNAi* 

This life-boat is of very light straeture, being clen- 
cber-bailt, wiili iialf^uidi Oi^k plaok^ and timbered with 
joQQg dab woody tbree«>foiirUit of an Iqch sqaare, bent 
to the curvature of the boat. The form of the boat is 
alike at each end, with a. long flat floor, and with a fiaf- 
ing oat and iinaauallj projeQtmg bead and ttero^ to m e| 
and lift over tbe tea. She is decked to foor and a-balC 
feet from each end, which is covered with stoul canvass, 
and she is steered by a lung oar over the stern ; ttie com* 
uianding power of wbichi when properly osedi.will oblige 
tbe bpw to face the head-sea^ or keep the stern to the 
following sea ; an end-on position with the running sea 
being essentially necessary to the preservation of the 
boat, particolarly on the occasion of passiog ber off frooi 
and returning through a heavy snrf .to tbe shore. These ' 
are times of abisoluie danger; and in case of being filled 
with water by the staving-in of the bottom, or from .the 
aea. heaving too tieavily on board btx, she is preserv/M 
from sinking by the floating capacity of fourteen light 
cases^ which are shaped to meet their several places i^ 
tbe boat beneath the rowing thwarts; vix* a ti^r ainjd- 
sfatps; and a tier on each side. These cases are covered 

with irght sheet-copper, about twelve ounces to the square 
foot, and so carefully soldered as to exclude the entrance 
of tbe waiec There are five cases in each side tier, and 

fcor 
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Desci ij)lion of a Lifi*Boat» 2^7 

fbnreqviA cases id the middle tier« Eaeb tide tier con* 

tains eleven and a half cubic feet, and the midships tier 
twentj-seven, making fifty cubic feet in cases. Besides 
this kind of floating cs/mditjt there tfre elevea feet of 
cork contained beneath the level of the thwarts at the 
N extreme ends of the vessel. The case^ upon an average 

weigh eight pounds to the cubic«foot; and admitting ^ 
that a cobic foot of saltpwitter weighs sixty-ibor and m 
half pounds, each cubic foot of the cases will, on the 
average, sustain fiftj-siic and a half pounds; and if the 
cork will sustain fifty pounds, the whole floating capacity 
will bear up three thoosand three hundred and 8e?enty« 

five pounds, or twenty-three men and forty pounds, al- 
lowing each man to weigh one hundred and fdrty-iive 
pottods. 

The boat is rigged id the simplest manner, with two 

snug foul-wealher sprit-sails, which take up very little 
room, and are readily stowed^ away clear of the oars on 
each side of the boat, being, moreover, a kind of sail • 
the management of which is well understood by the gene* 
rality of seamen. Within the boat are two delivering' 
copper tubes, of three inches diameter. These pass 
through her bottom, and are secored by flanges on the 
outside^ and rise up within- board to the level whieh thtf 
water takes when it is allowed to flow into the vessel with 
her crew on board* These tabes wiU deliver water by 
sel^action whenever its level shall be above their iop$} 
and above the level of the water without^the boat, and 
are. intended to aid the bailers when their best exertions 
cMittot fkliver the sea that is tbrown on board* At aveti 
titeet it will be proper to pnll out Ihe Ibnr plugs in. the 
bottom of the boat, so that the superabundant water 
above the level within board, when the bo^i is cesting 
opMi her floats, may- paia off* by thia oMaof, as weU aa 

throogk 



Digitized by Google 



tbfotigli*th« Iob0% ind tbertbj niaj probably lairc fvom 

the necessity of bailing nUogeiher. The same tized plug- 
holes wii I ^iiaUj deliver with the lobes; but the tubes 
i^e Mwayt apeii lo maet the oecaiieoi wbUa dm pl«g» 
may be Mgkotcdt ta be wiibdmrs. 

The general exterior of ihe boat under canvass, wiih 
the aUrering oar- to its position oii its pivot at the stern, 
U repreaeoted by Fig. 5. (Piate XI.) Fmib ibe niEadf 
iog form of her body ahe may be bomidenedaa bearing 
a resemblance lo some (ndian canoe, with the attach- 
i&ent of a keel. In tUU figure are shawa, by dashed imes^ 
the betf^ta «f ihe Ibwartt aiid pisiform, and the leveral 
spaces for the stowage of b^ materials. The floating ca* 
pacity, in cases, is contained throughout the length be- 
neath the thwarts lettered A and A ; and the spaces B aad 
S at the exiremities ootttaia* tbe oork. . C and C are 
empty spaces beneath the deck for the stowage of soeh 
articles as require to*be kept dry, as ciotbiag aod provi- 
fiee«^ J> eii4 P aie bailiag placet^ having two piog- 
bolfla in eaeb of one Ineh'and half diameter, with a trap* 

do6r to cover over them, to render the plaitorm com- 
plete H^beo they are not required to be open, I'he plat* 
form between the tbvarta A and A is made to lift, so that 
the spaoe beneath it may be appli'ed tolbe reception of 
■ such qoantiiy of small tow-line as it may be considered 
i^ces^ry to have on board, in cases of emergency ; and 
eabte and sem«£mt wte coiled away on the plat^m, 
fiear ef the balling pieces, at £' and E. F is a orateh to 
receive the helmsman's thighs just above the knees, and 
enables him to atand^ with iirmness on bis platform 4o ^ 
effect the aleemge dnty. This it Iseiter nndeiwieq^ hy 
the birdVeye view of the thing in Fig. 6 at B. 

Fig* 6 is a whole-breadth plan of the interior of the 
TemeV with the position of the thwarti^ and of the caaes 

of 
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DekrifUdji of a L^e^Bo^L 889 

•f floliti»g 4MHP«eIly.Qfi ea«b tide and aoiidibipst tbroa^h* 
put tlie length, betw-een and beneath the tbvaru A 

and A ; the cases being marked with the letter C. D D 
and D D are ^rong cani-pieces or breast- beams acroM 
ihe boat, wbicb linii ihe #xte»l of eack deck ; and by 
riaing up abonl two inches above, they turn all tbe water 
over tiie side, wiiich may he thrown upon the deck, and 
voold otherwise come into the body of the boat» 
Through: koJes at tbe ends of these ean^pieces are 
wrought four rope-rings or giuinincts, for the purpose 
of receiving oars, to assist tbe steerage, or ropes oo any 
partioiilar oocaston^ and the squares by these grymntels 
show the places of four timber-heads : two more also are 
placed by tbe luremast ; these are convenient to fasten 
the cable {o, and the side ones for head and siern^iksls 
when iilongside a vessel. Ali the tifliher4ieftds are abovt 
tftn inebes abe^re'lhe gunnel, arid aie seented by stepping 
their keels Jnto the thwart beneath, and then boitmg 
^hem to the hreast-beaois; and they have a fore-and-afi 
pin.of Gye-ei^ths ifon passed through their heads* to 
prevent tbe torn of a rope from flying off. The darkest 
shading' represents the space left in the boat as foot-room 
t^f tbe rowera clear of tbe floating capacity* 
: About -eight inches bciow the gonnel* oo each side' of 

the boat, is fixed a rack or general handle E E and E E, 
whereby a number of toen may at once take hold of the 
bnatf wilb good effect* and remove her froitt one pUcelo 
another^ or' launch* her with Ireadiness into the waiter. , 

This rack takes the sheer of the boat^ and about an inch 
abot-ve it is a cork fender (G G, Fig. 3) which runs with 
ibe sheer of the boat. This fender is lour inches deep 
by (wo and a half wide, so as to extend beyond the rack 
as a safe>guard to it* and to the boat in case of a blow, 
Uwili also in some measnre secure the stahiiity of the 
« • / boat 

> I 
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boat on the oeoasion of a larch or roH ; hot independentlj 
of thn dreuiiiftaBcv, -and of- the f«n«ral fbrm of the boat; 

the stabiiit)' is furlhcr insured by the aid of aa iron keet 
of two hundred and twenty pounds weight* 7*be racks are 
fitted immediately beneath one of the boat's kads, or* 
projecting edges of her planks ; and the cork fenders, 
which are covered with stout canvass, are secured to their 
places by copper staples^ which are- drawn tight to the 
fender by scr^w.nvis upon their ends within the boaty 
being placed at ihc distance of about fourteen inclies 
from each other. The position of the rack and fender \s 
better sliown at £ and £ in the transTene section of the 
boat, Fig. 9.- 

The copper rases are secured from injury by an ex- 
ternal casing of half-inch fir, ledged together into pan- 
nelsy and secured about tbem without aiiy nailing. The 
thwarts also are so dovetailed and hooked to the shelf, or 
rising of the boat, as to e dec t, the tying of her sides to- 
gether without the application of knees. This manner of 
fixing the thwarts/ and stationing the pannelling, is done 
for the conveiiiency of getting aL the floatini^ capacity 
uiih readiness, for examioatit n, without the assistance 
of a carpenter; and the mode of doing it is rendered 
clear by the assistance of Fig. 7f irhich is a midship sec* 
lion of the boat to a half-inch scale. 

The. lighter shading in this figure, , lettered A, A, A, 
represents tlie three tier of coppered cases; the dark 
margin on their tops> and 'about their sides, being a sec^ 
tion of the panneUing. The middle tier of cases, with its 
pannelling) rests in two grooved sleepers or cants, Band- 
By which are firmly secured fore and aft to the bottom of 
the boat by nails driven from the outside, and well 
clenci^ed within. The lower edges also of the side tier 
of caies, with their panndling, are secured by similar 

cants- 
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cftDts G and which evnre up, fore and aft, along e^ch' 
side; and the upper edges of the pannelling are secured 
frpin falling out by. flat-headed fi?e-eightha bolls, two 
liichet.aiid m half long, which are :driTeii tight through 
holes in the thwarts, as represented at D and D. The 
thwarts are dove-tailed .into the boat's rising or shelf, £ 
and E, and are furiher aecpired by copper hooks or clamps 

' being attached beneath the end of tlie tbwartSi which 
hook outside the rising, as shown by the -dark-lined 
repi:eaentaiion of Jhe thing at E and £. As the thwarts 
m pressed upwards, -in a material degree, by the float* 
ing capacity, when the boat is filled with vi^ter, their ' 
ends are isept from rising by chocks of wood between 
them and the gunnel; and the middle parts of the 
thwarts are kepi, down by .iron hooks, F and F, which are 
secured by side-bolts into the cants B and and hook 
into eye-boits beneath the thwarts, and are secured to 
their places by short bolts, driven tbrdogh the thwarts.it 

' the back of each hook, similar to the bolts D and D, 
which secure the upper edges of the pannelling. A side 
yiew of one of these hooks is given by Ifig. 8, The plat- 
form G 6 i^nd G.Q, which are made in two lengths of 
planks, so as to be readily lifted np, rests on ledges 6G 
and G G, which are nailed to the pannelling, and are 
secured from fioatiog, when water is in the boat, by cop- 
pec (|Uding-bolts, which shoot into holes in the ledges of 
the pannelling. 

Fig. 9 is a section of the boat, showing the deliveri;ig 
tabes A A, w4th the casing or well aroond them for their 
secnrtty ; also the mast, as fixed in iu step between them* 
Ou the outside of this section are several horizontal' 
lines, wbiph mark the boat s draught of water in her vari- 
ons states. The lii|^ B and B show the draught with the 
ci^w and her matertab on board. The lines C a|id C ra» 

H . present 
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pre«ent the draught with the imom penons on board* hat 

wiib the plugs out, and the water inside tlie vessel bein^ 
oo a level with the water ivithout; the mselat this time 
beiog mled npoti^ or eauraly borne op from ttohiag 
deeper by the floating capacity wtlbifi itie boat; The 
lines D and D show the draught under sifoilar ctrcom- 
ataooes^ but with feten extra baods on board* 

Fig. 10 is a gfroond-plati oP the ma^*Mepy whioh is 
fayed close down across the bottom of the boat, and there • 
secured. Tlie circles represent the holes throoghit^ which 
reeeive ibe tubes and give them a firm and steadj se* 
carity* The small si^uare between them is the mortice- 
hole, which receives the mast; the daik margin around is 
a section of the well, and the dashed oblong is the ejiteat 
of the step across the bottom of the boat* 
' Fig. 11 represents one qoaner of the vessel, and conl^ 
prehends a sufficiency of lines to exemplify her form to a 
builder. The general dimensions of the boat are thhrtj- 
oae feat from rabbet to rabbet, at^the stem and stern, 
and six feet beam froiu outside to outside ; the height 
f>roiD the keel-seam amidships being two feet ten inches, 
and four feet two inebes at the bow and ktern. 

Tbit Kfe*boat was laobcbed on the 4tb tftf April 1891, 
in the presence of a large concourse of spectators; when 
the following experiments were confided to the able 
aianagement of Mr. Beojamite HamUip, master of the 
Stevens, whose readiness to oblige every one with a view 
of the vessel, in her several stales, gave pleasure to aji. 

in the first instance, the boat was Vowed down tlie 
river, neatljr to tbe ballastp^rbarf, and op agaiii to the 

bridge, at Ipswich, by six able young teamen, in etcel- 
lent style, which fairly set forth her ability as a row- 
boat. In tbi* state, with her erew of seven men, and 
one extra band on board, her gunnel tojdsbi|Mi waa 

twenty 
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twenty ioches oo(,.^^ t^.w»t^r«iiat.iqMieraud 4)jr> iIm 

%Q be filled by shipping <BQre w^ter than bailing .wouLd 

overcome; tiji, wui^.i^e fiiig8..'0u(; or. aaifia plmi^ .mi 

•tove in the bottom, ltb»(»filfr;i<iaii»tild vitkM^ 

IW iipoH; a lieveU lof this waterrlogged state she was 

almost as manageahk, apd jrQved .wUb ,pearJy the saJM 

faoi%, as whei^ ^fDfi^,; Abf gPPM miidfbifNi. Mug 

fonKUen. ipeb«i» out, CjlT aiho-.w^teii. •$ repre^ted bgr ibo 

)Uie C C, Fig. 9. : . . 

r Thirdly, sh^ was.^sbibited ii) the iAwe.»Ut^ .but wuh^ ^ 

leveii exti^jnen m bofird, twMoh ^Sji^moire iliMiJbliiiflly 

%0 jjMiahip-^wrtQkiid ja any yeiatifrom tbis port:, yet ttiU 

she continued so perfectly manageable, that Mr. Ham- 
Uia. rewar|(«d# be fibould Jiavejuii coo^eoce^ wh^e m 
Ibii pi«Aoi49eotiiiwithriM<t^Q:imeiii.ofti jboMdvio • 
Way.,i<^0bi|if|g'thU')9i»perim«iii theKunoe) amidships wsto 

eleven abd a balf inches Qm.i>f Uie uKaler^ aa; represented 
by the line D Fig, Q. i^. vi • • 

%;K(Mir4bbr^i9.t|ie lam^ state, but with ieigbijm»4i|ily 
OB board» |he wa$ r^wed down tbe river aoid bsck wUb 

two men constantly bailing into the vesrieli without caus- 
iog any' .material increase o{; tbe wMr wkbi^-boord^.^oi 
ibfi^ uraler withUHboard.iKiun..pf .neoesrity bo obpTO 4mi 

level of tbe water without, before it will deU?ef,U9elf by 
s^if-#ct^on jluQugh tbQ.,piig?hoies /in.ibe boiioni,. and 

k:lleKv«red')Ute]f< to fiiit'itbrdugl;! iholO;aperiiiwre8>!'tflMi; 

the bailors were incapable of raising it higher. Meti 
vtere.nov 'pul. OA i board her, merdy to see how maoyi ' 
yf&t MMigjb, to. {Mit oU Ibe ;floating «epocity wiMiili ibil' 
boot Imiiadifthft w«ior<f Tbia-was. eftotedtky inoreoiing 
tbe number to twenty-five, and is fairly, corroborative . of 
: VoL. XLiV. — Second ^fiRiKs. H b the 
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ibe cfJcolatioti which ntakes the floating capacity capabk 
•f sattaiaiiig tweoty-tbree iben and forty ponnda^ partU 
eolarly when il it comidertd thai a portion of their weight 

Was in effect taken off by the immersion df tbeir legs ia 
water, and that the men employed might not average 
«ne hondred and forty*five poondt. 

It "matt he reeotteeted that the tecond, third, and 
fourth ^irpenments are representationft of extreme cir* 
cumttaooes, and such as can only take place on the oc- 
eaaion cyf ' a phink being atove In the bottom ; or when, 
from improper steerage, or on getting into broken water, 
more sea is shipped than the bailers can overcome, at 
which time it will be proper to take ont the plugs in the 
. kidtttfm of the boat. A boat, tiowem, of her bnild, it 
properly steered, with her head to the sea, or with her 
stem to the following sea, is not at any time likely to 
■hip more water than a aingie bailer will overcome; and 
theiii with her plugs in, ahe will' continue a dry boat, and 
alive to her duty^ with more men on board than she could 
conveniently stow. 

■ lUm&rh — In the generality of iife-boata the great 
body of the floating capacity it efiected by fixing cork 

* round the outside of the vessel; but as these external 
projections, when doing tbeir duty by immersion, are a 
material bindnoee to the progrett of the vettei throngh 
the iraler; the detigner of the present plan hat placed 
the floating capacity within-board. A life-boat, to be 
perfect, should not only have the property of floating 
hcftelf and all on board, when filled with water ; but ahe 
idio shonM possess the capability of being made to ob« 

. tain the position of the unfortunate who are to be saved. 
The designer bat teen atYcral of the* mott.approved life- 
heala ; bni all havia appeared to him at too large and 
heavy .for the purpose, and materially wanting the essen- 
tial 
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cial piYo|»erty of locx>aiotioa ; tnd io be,posseB^ af fioftt- 
atkm wiihoajt jcdcrity ,a( motiQo, is lo ttad^ti^»wJuit 

/ Cork is usually employed ia life-boats as a floating ca* 
pacity^ and is highly valuable from hot beiog liable lo 

:!»ecideal ; boi the beit of cork» vfrbea closely Jf$iQked, ^ 
more specific gravity, anci will take up far more room in 
the vessel, than the coppered cases here employed to 
effect the purpose. Cork wi^ also coutaia a considerable 
bqdj of water hanging aboQt it fojf.a feogiii ol time^ ia 
its inclosed state, which mast rot the vessel; whereat 
the coppered cases, from becoming pfeseotiy dfy, pr9- 
duce no such evil effect* 

.. This life»l>9at is not proTided with a rndder; .indeed 
the form will scarcely admit an effective rudder to be at- 
tached to her^ and for a^ijlp boat, on. her proper duty in 
b^vj weaihert a rudder ^is i^ot qnljf fiselesiyf hiitim^bt 
hecsome. dangeroDSf ,A rudder can be f»f ^ service tp 
any vessel without way through the water; and the small 
way obtained on pulling, against a bigb liead-i^at is n<^ 
^ongh to aiKeet. tbe«steerage, when a commanding Mm 
^ is absoloteljr neicessary to keep the boat's bead.to the see* 
A rudder, therefore, can be no value to a iife-boat ; bur, 
on, the contrary, it piay even prove the ca^^ ber d«» 
s^rnction ; for instance^ on the occasion of {H«siipg^to tl^ 
land to beach the boat through a heavy fpllowing sea» 
breaking with violence into a high surf as it reaches the 
shore*^ At such time, by the surf passing (|i|^f.boa^ iirii)i 
impctnositj, the rudder will be forced acros^ the ftevo» 
and the people at th^ same instant being ia all Ukelibopcl, 
thrown from their oars, the boat, of necessity, under the 
inf^neoce of the rudder alone,, jvill be cast, broadside. fpi 
the seai and swamped; The cpmmanding oarj tberefop% 
at the stern is the only safe>gaard on the^ occasion, and 

indeed 
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indeed eyiery other \ for, eveq when rowing or dftilbg In 

water, if a high curiing-head«d tea is observed' td^ if- 

proach the 'beam, with a prospefct of heaving on board, 
tbe'powerof the oar will at once throw the vessel^ bojtr 
to tne teaiafid disaetn its veilge«nde»Drhieh tdaf teib qtM 
bP thir riiddef ^rbuld have be^n imMiplil]!^ df ^fl^t- 

' 'Tn most li^s-b6ati'the^o^r« are fixed to be rowed 

'thtough rope-rings"oTgrtiBftt<f<i; Wer-a-single ironihote 
like the steerage oar of* the present boat, whereby, if 
quitted by its rower, it is secured to its place. \ 
Thia plao of rowiog by a tiogle thole is nkuch |3ractiscti 

'iyy'ihei^p^anlArdSi.POrftigiiese, and othei^/*^ Asfew'Eng- 
h'sh seamen, however, are accustofned to the mode, and 
as the life^boat in question was not to have a fixed crek 

'}>fB0tiied to the Art, hot tO'dtrpead oh iucb'thantcl ot^lr 
ii>f Vottiiiteeir teAmen 'W lAigfit *b^^ on ih^ spoi whenitie 
boat was required, it was thought preferable to cuniihue 
the double English thole, which our seamen are adcai- 
loified tO| nhd whtch'mnowitf theuf' lo/ le^thei' Odr 
with' teAdiness, an art of material momeht when' progress 
is to be made against a strong wind and hestd-sea. These 
thoJet arcf fitted to 4h^ life-boat $fter the t^anliisr praciisM 
io' the Southern whale'fisbe^y; ^mii'liE/i^i^eo^ 

'pared with a hole; and each pair being set in their holes 
in the gunnel, they are united by having the ends of a 
of smali iiae ifpUoed into the 'b61^i !#ith u i^ke 
ihole on iu bight, a^Hhewn by Fig. 12; thiilM^iftlbttld 
be about eighteen inches long, or sufiici^tly long to 
allow of the tholes being taken out,' and hung within- 
^board^ wfa^ th^ boat is . alongside ihj v^s8cll, ' tvberehy 
*they tff« pre? ented ftom being iost or VikiKifh';' and lf toy 



•ply their prices. • I'.ifj'i'M ilirw / 'tfv *t\ 

*ll was an object of c^n^i4!fet'atidti/-nbl to take from the 

Ml>difi«ieeM«ry'Weight sMd^isMigftU^ m ^^'^mfimHlli^ 
w»s encurnbeted and loaded^ the less would she be equal 
tl0 4iie duties of a life-boat.' In consequeocei whale-Hoe 
ivtw.adjttdged tiy'W^'iiRiA^^itopie belt sii^ \o all-tife 
fpai^tftei •^'itte l^at^- for cftble^Atf^elF' a» mufpAln^. An 
eifp^rienced dotntnander ia th^nSouthero whaie-fisbery 
ioiailwed 4he aathoiv (hat banog* jMurpboned a wbal^ oil 
-ibe'caa^of GoiiMai after;a wbile it'slmk'dead'WtfMs 
^bottom ]w thirteen'fathomr water ; and his boat remained 
Ranging to the prize by the line from tbe harpooD th tbb 
««bale^ iriib ibrae otber boats' at^hed to Ibeateittiiffrls 
liaatv itiiUba wbakrahobkl flbai by lU t^mfge tff'ip^dHSb 

'gravity. Daring this period a heavy gale came on to Wo 
-toivardi the shore ; but the strength of thid single line -was 
eaobgh' to boM aU. the foarboat^ ' to* «bMi<%bj^,«' Hil Ibb 
gale abated. This sorely ii'^ar' eotifiiibHig'' |^^ 4bdt 
whale-line is sufficiently strong' for the cable, itid other 
i|>ur^ose8 of the ^ife^boat in question^ the dhneD^ioits of 
.isbMhiarciaeafly'.slaMlarto a ifbale4Mat\.= - ^ 

* The huig 'pSMNef^ftMiin o^tbe veAset^y be ob^tion- 
able in the eye3 of a builder but it was gtveDy not ofdy 
i bo oa as t i\ofipeared io be« fontt nre]l calcidaC^ to a ieiU 
«boci;;r but 'also from 'tts^«liowiXig a suMcieney of spdde 

•along the sides within-board for the stowage of the float- 
'4ng capacity. Moreover, the shape admitted oars of the 
-aame kogib of iema^e «bfOttghoul, wbeieb^^ Mih^ crew 
■mm giVed th^ means' of •polling wftllHhe' iaUe*8i#etigth, 
and the confasion avoided which must eter arise When 
0 ifiraoge titw come into a boat, the bars of ifhith kre 
'•dafitedliy their lengths to partictflat plades. ^ <^i' ^ ' ' 
■ Where 



' Whm tiM pment boat it lo be tutiooedii the pey be 
laattcbed ei OMMt ticMM with leedBaeis; bnlioMMbplmt 

where diflScwlties are presented by a heavy surf heaving 
upon the shore, a rope or cbaio, from ao aocbor in the 
<rf&i|g» 4iOMl^ em. be in leediaeit to hfMil ovt the hoeti 
fqd if the boat -vtre tliNig bnmlh the axletfee of two 
high wb^lty sach as are used for the carriage of ticaber^ 
with hfit bow ratber.elafated#«h&iiiaf be rao out beyond 
the ttirf»,%wUh all.htt eiep on boaid, aod floaied off widi^ 
much ease and safety, by casting off the sling at the 
prop^. period. Sfhch a carriage would also be valoahie 
to.V;fii»pffrt.the Tepfel ah>a§ the tboia to a more wea-' 
tfaerly pofitioiixfor reacMag the wteek-al fea« ^baalk 
for a carriage oi this kind should be made not dtshing 
.hat^upr^gbty with.a loiig, Dafe» so thai the mortice holes 
ibr, the ivpotoi mj. b« fo V aol cMral, bat altimateljr' 
roapd tp^ref ds each end of"the'aavlf» at #epi%teoted by ' 
Fig. 13, which is a section of buch a wheel. Tbii struc- 
ture jf^fM adnsit of stiaagiii with kghtftets, whieh are < 
ol^ee^.^ mtejrial jDMuneiit* 

Whea this design was sugg«8ted, the object in Tieir 
was, iQjqisfk, a s(naU.i^fe*boati at a. moderate oetl, of good 
floating capacity^ aod capable of cariyiog tis or t^toi 
extra meo ia talety^ efea when 6JJed wlib water, ailtf of 
so light a structure as to be readily transported from one 
posijE-ipp fo afi^th^O;-— p^jHessiiig also the very esseattai 
qoi^liti^t of ;<a ^tod. tea^boati of .tteertngwell» 

haviag the capability of beiag propeHed oot to tea with^ 
facility either by oars or by canvass, and of taking the ^ 
beaph in s^i^tx on ^her retura. It was moreover pre- 
tamed* .,thet were tifOvttght boatt of the kind to be |Nfe* 
termed at the tame tiatioo, they would prove morreA^ 
tive than one of double the cott and magnitude; for as 
yet tt hat oo|.)b^ thowo that a vcgid of aMgDitttdeia 

■ • ♦ MM' 



inoie «qml to the 'ikitin of a tetE4idiit ^rim a mMIIm 
For initaiice^ nfhere it dbe bott to aRire ti^ Vi% {Purpose lii 

all weathers as the little Esquimaux canoe? With thil 
fact^ before us, why are we not, io some measure, to fol- 
low the example placed before ag-bj theae thaple-iDtadiid 
Indians, and eflect onr pnrpote in tnialler boats, %bieh 
are less costly and more readily managed ? It may, too, 
happen that enoogb leamen cannot be collected to man 
a large heavy lifie*boat^ while a anfficiency may be at 
h|iod to man a smaller : bui admitting that enough should 
be collected .toy man the lafger, with bow much more 
spirit wovi^ thaj^ pcoceed to offset their object in two 
•mailer boats, as. each would be^ at" hand to help and 
sustain, the other? Indeed, on the occasion of all ad- 
vantnroos boat ef^tecprisesyihc confidence and emulation, 
even to heroism^.^thai areiiareated byrhiekving boats in 
company, Is well known tooteiy seaman. Each* boat 'is 
pushing to be foremost to cope with the object, whatever 
it may be. Wbcither on board or on shore, humaQ na* 
tore is the same; and on the occasion of a dangerous 
rencounter, all are more alive to meet It when united 
than alone. ' 

Had the delifertog tabes been of larger bore, thej 
wonid have eflected dieir purpose with greater fkcilitj, 
or this duty would have been better and more cheaply 
accomplished by cutting out the plank of the bottom 
aa^ships, between the two middle thwarle, to the width 
of the cases 5 then by boxing this space ep to the height 
of the present tubes, so as to form a square well, which 
might be prevented from leaking by a lining of lead or 
coppec, a much ^ealer area would have been jgtVen for 
the self*delivery of the water from, the bbaf. V ' ' 

A boat of this description should be iinder (he constant 
charge of one active seaman or coxswain, who is capable 

of 
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pf» #1, stern. Witbont this advantage lie boal m§f 

almost be considered as useless, and such unibrtunately 
is tii^:ii9i9^.mih tbi! bi^iio«()aestio^i fpr the U oot.onlj 
iMt|)C|itt a^ifi^ ep«jur«iiiy ..bnt at ^ »tatioii^ nl^io^g^.eicv 
Calient in iiianjr prefpcct% ^befe^seailifil doml rmlf* 



Experiments in reaping Barlei/, at different Stages, in iHt 

Frogrm'tcmards Bipenm. • - 

SOME obftervationsi lately circulated by Sir Jobn Sin- 
clair, regarding the stage at Which it is proper to apply 
the sickle ta corn crops, led tu an experiment, of which 
tike following is* a detail. As it was conducted on a mi- 
DUte scale, it may not be regarded as very conclnsivie ; 
but considerable pains were lakeu in endeavouring to 
equalize the criteria ; and such an experiment, perhaps, 
affords facililiea for this, which an extensive ooe might 
not command, as a slight difference, either in the qoatity 
of soil, in the preparation of laud, or in other obvious* 
circumstances in an experiment on a large scale, might 
dccasioD e/^m greater in tHe'one case ihan what is likely 
to. attend the other. 

A particular spot, in a field of barley, having been 
selected; for the , trial, twenty-four stalks of grain, all as 
pearly as possible of ibe same size-.and state of advance- 
ment, were cut close by the ground, at different periods; 
and each parcel, , being tied up and labelled, was su^ . 
penned in rooip. ^jTM^ fdlowing- are the dates, of <r^p- 
ing, and the a^pearanpes oif the plants, when cut : ^ 
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» »• * • **, 

- Jugust llM. 
Ist. 24 stalks. — The ear pretty well filled, but soft and 
qutto green. The stem and hose also green, and the 
Itavet'Very partiailjr decayed* • 

August IQth. 

9d* 24 stalks* — The ear full and plomp,, bat slil] ^r^een, 
and the. grain soft and pulpy, so that it separated from 
the husk on a slight pressure between the finger and 
thooib. The stem quit« green. The boae withered, on 
the lower joint, biit green on the upper. The leaves 
almost withered. 

August 2dth, 

3d. 24 stalks. — ^The ear firmi and with its awi)s begin- 
ning to assume a yellowish bae. The grain doughy^ and 

no longer to be separated from the husk by pressi^re of 
the fingers. The lower part of the stems turning to 
straw colour ; the upper .part still. greeo« or very little 
changed. The upper part of the tiose^ on the side to- * 
wards the sun, changed lo sUaw colour. The leaves quiie 
withered. <• 

\ September iti4 
• 4th. 24 stalks«— Awns quite withered. Ear straw co* 
lour, with a remaining tinge of green. The hose faded, 
except in the npper joint, where it is still somewhat' 
green. The stem quick^ but yellowish at the foot; and^ 
immediately below the ear, nearly changed to. straw 
' coioiir. The grain still soft and doughy. 

September 6th. 
dih, 24 siaiks.— A slight tinge of green remaining on 
the oarv Part of the hose atill quick. • The aletti Also 
quieki bttt, immediately bdow the eafi tiiHrS^ changed 

to SI raw colour. The grain still soft, and easily crushed 
between the hnger and thumb. • 
VoLk XLIV.— Sbcono Sbries. I i Sep' 
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diu Si stalks.— Aw9t, tttr, tlesiy and boiet covpldely 
#t|«v (K^loiur. Grain ttill tofi ; but tbe field, on cha 

whole, ID the state of ripeness commonly esteemed suf- 
ficieol; and aecordiagly it ;vas this day begun to be 
leaped. 

On the lOth of October, by which tiine the parcels 

were properly dried, the grain wns carefully rubbed out, 
and sabjected to ao operation equivalent to a complete 
winnowing, each parcel being still kept separate from tbe 
others. 

The produce of No. I was found shrivelled and im- 
perfecr, and that of No. 2 little, if at all, superior to 
#bat is usually dressed from good grain by the fanner. 
With regard to these two parcels, it is obvious fhey were 
cut when, with a view to weight of grain, reaping would 
. be improper. It is presumable, from their appearance, ^ 
,that they would both vegetate ; and it may be desirable 
to ascertain whether barley, reaped in the state of either ' 
of these parcels, might safely be used as seed ; because, 
if so, an evident advantage would arise from the addi- 
tional value which the consequent preservation of its 
juices would give to the straw, while, perhaps, as seed, 
the gtain might go as far as when perfectly ripened. 

The produccof . No. 3 was also defective, being what 
h termed hungry, and containing a large proportion of 
light gratn ; but it wa& not, upoti the whole, of a quality 
which would be considered uuiuarketable. 

Nos, 4 and S bad the appearance of maturity, but 
contained more light grain than No. 6; from which it 
may be inferred, that a crop reaped in the state in which 
ihey were, would not, cgUeris paribus, prove as productive 
as one reaj^d in the sute of No. ^ although it may de- 
sertc ta be'oenaidered, whclher, in a late and precarious 

pcason, 
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acasoo, the benefit i» equal to the risk of delay reap^ 
ing, after the crop bftS'tirriTcd ai tke^atate of No* 5*, 

The six parcels were sahjected to Tarioas tests, by 
measure and weight, with a siew of determining their 
comparative value; aod the results appeared to warraol 
the following itatement of their relative proportions : v 

No. I being as 40 No. 4 Was as 89 

No. 2 was as 59 No. 5 - - as 91 
No. 3 « - as 77 No. 6 - - as 95 

A greater difference, it will be observed, is noted ha-* 
tweeo No« 5 and No* 6, than occurs .in a similar spaca of 
time between No. 4 aod No. 5 ; and this may be attri* 
buted partly to an improvement in ^tbe weather, which 
bad become more favourable for a week before No. § 
was reaped than it bad been previously ; and partly to 
the accelerated progress towards maturity, which it is *. 
supposed crop^ acquire in the latter stage of rtpeotog* II 
appeared, also, that although No. 6 was proportionally 
•heavier, tipoa thtmhohf than No. 5, yet this parcel eon* 

tained a conbiderable portion of grains equal to the best 
in No. 5; so tliai the superiority of the latter seemed ta 
have proceeded entirely from the improvement, of .the 
lighter grains in the period between the 6th and th^Mlth 
of the month. If, in that period, high winds, or wcatiier 
Otherwise unfavQorable^ had ensued, the consequence 
night have heen^ to' turn the scale in favour of Na. 5^ 
and to afford an instanee of the danger of delay in reap* 
ing, after, the most valuable part of the. crop has attained 
maturity. 
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Om tki CtUiinatiofi of the English Cratibtrrg (Oxycoecvt 

By Mr.TuoHAs MihifE, F.H.S. 

Arbm the Tbanbactioks of the Lonj^on * 
Horticultural SocirtyI 
, Dee, 10, 1822.' 

J. HE BAtnple of English Craqberries which I had the 
bonoor of tending to the Horttcuharal Society on the £d 

of Se[)teiii I'cr last, were gathered from cultivated plants 
growing oa a bed aiade io tlie same way» in every je- 
apect, alf for rhododendronsy'aaalias, andromedaty and 
ether phints, generally denominaied Aaieriean«> Tbetotl 
was brought from Wimbledon Common, and was of that 
kind knovrn by the name of black beaib-mould, ot peat^ 
with a oenaiderabie quantity. of white aand amongst It. 
The sand however, do not consider very euentiBl to the 
growth of the ox y coccus pal us tris, and if we may judge 
from the toils on which it grows naturally, it would per* 
haps be at weU^ or better^ withont it. The plaatt were 
put into the -bed in the spring, at aboot one foot frooa 
each other every "way, but I believe they would grow 
equally well if planted H aim oat any other time of the 
year, ez<Mrpt daring the hot tnnmer asooihs, when there 

would be a greater risk of losing some of them, unless 
occasionaHy shaded and judiciously watered* As their 
slender shoots advanced, they ware oaaatantly laid into 
the grooftd abeal twa or three iachet deep^ in order that . 

they might the m^re certainly root, and be less intlu* 
eoced by the heat and dry weatiicr in summer. Tbis I 
consider of moch importance, and am of opinion that it 
is in a great degree owing to that circumstance that the 
plants have been so little aflfected by the extreme heat of 
the last summer. In two years the plants completely co* 
vered the bed, and last year (the third) they produced a 

crop 
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crop of fruit which yon had an opportanity of settng. 
You then expressed an opinion that it might be desirable 
for th^ Horlioohural Society to know the meihod of enU 
tivatiBg th«/Engiiah cranberry so aoooes'sfuny on dry 
beds. But as tiic grtaier pai t oi that season, 1821, was 
singularly wet and cold, I was led to suppose that cir* 
^ Gomttance might, have been the cante of their thehlmak* 
ing such -vigourotts shoots, and I therefore thought it 
better to suspend my opinion concerning ihom till I saw 
what effect a dryer season would have on both the plants 
and fruit. The last, one of the hottest and driest I ever 
remember, afforded me the opportunity I wished for, 
and I have had the satisfaction to observe that the plants 
have continved nearly as vigorous, and the fruit has ri-* 
pened as well as ii> 1621, though a month earlier. As 
the produce was gathered at different times, to gratify 
the curiosity of ladies and gentlemen who visited our 
grounds in the course of the seasotty I cannot say exactly 
the quantity of fruit produced on a given space, but f 
think it was certainly not less th in one quart on a bed five 
feet square, and 1 have no doubt, that, when the plants 
are moie disposed by age to produce flowers and less- 
vigorous shoots, the same space will yield a much greater 
crop. Some part of the bed is a little shaded by low 
palesy but how far that is a benefit to the plants, I do 
not pretend to say ; last soilimer it became necessary to 
water all the American plants, and the cranbery bed had 
an equal share with the rest, but not greater; in. 1881 no 
artificial watering was necessary. Thesnbsoil over wiricb 
the bed fa made U a sandy grai^el, therefore not reientivc 
of moisture, which is against the successful cultivation 
of this plant on dry beds; but where the soil is naturally 
moist or damp» with a free aijr, advantage might be taken 
of ily and the fii^ish cranberry might be cultivated on 

U 



' 146 On the Cultivation of the EngliA Cranlmrif. 

it #ith miieli tiicceti. On a bed in » ftmikr tilmtiiMt^ 

and of the same sort of soil, the American cranberry 
(osjfcoccm macrocarput), grows most luxumntlji but at a 
valuable' paper on the caltivation of that tpeciet haa beeo 
published in the TraMactiont of the Horticvltoral Society 
by Mr. Hallet*, I consider it unoecessary to add aoy 
; tbiDg to his directions aod observations, which are plaio^ 
and if foUowad, will be attended with raccett. 

1 have been long convinced that both species may be 
grown with much advantage in numberless situations in 
this inland, and have been snrprised that cottagers and 
others living on or in the neighhoorhood* of moors and 
heaths, covered with soil suitable for their growth, have 
not been advised to cultivate them fur the sake of profit; 
According to Wiihering's quotation from Lighlfootf^ 
twenty or thirty pounds worth of the berries are sold by 
the poor people each market day for five or six weeks to- 
gether, in the town of Langtown, on the borders of Cum- 
berland. This is a considerable sum for berries picked 
up from barren wastes, and in^a district so thinly inha- 
bited; and it is remarkable that the teady sale for iheot 
has not tempted. some person to make the trial to supply 
the market in a more certain and regular way.: if tbey 
could not be consumed or disposed of in the immediate 
neighbourhood, where they may be grown, they could 
easily be sent a great distance without th» haaard oH 
being spoiled* There is one very strong' argument 'ill 
favour of their cukivation, which is, that they may be 
made to grow with little g-ouhie in places jaod on soils 
where few other useful plants yet known will grww/io ad* . 
vantage. It may be said that the demand for them will 
be limited and uncertain ; but that may have been said . 
* See Repartdrjt vol* XI^II* p. 90$^ 

t WitberiiigV Syst. Arr. of British Plasti^ Stb edit* vol. II. p. 4ftl» 

of 
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•f « iHimber of other things of a simikir naturey which now 
meet Wiib a regular sale, and which the growers of course 
endeavour to cohivate nccorcfing.to the demand they 
have for theim If to ftopply the whole of Great Britain 
only the produce of one hundred acres were required, it 
would at least be one step towards making that quaolity 
of watte land useful in some /degree, tod probably sng* 
gest some other improvement in varloot.ways.. Should 

any person be induced to make the trial, there can be no 
doubi the American cranberry would be the easiest 
nsiMiagedy and mojit prodoctive for general nse; hni as 
manjf prefer the flayonr of the £ngliab cranberry, there 

would also be a demand for it on that account, though 
at a higher price* 

. . • . ■ « . ^ • , « 

Oh the Oxjfdi of Manganese^ 
JIf. Bbrthibb, JIftne Engineer,^ 

From the Aipnalbb db Chimib bt db Phtsi^vb* 

(Conclnded from line 6, page 6l| afier the word fuamtitg.) 

An obsenre-red heat begins to disengage both Water 

and oxygen at the same moment, as may readily be seen 
by heating the hydrate in a narrow glass tube^ and col« 
lectiog the products. 

When I employed the hydrate prepared by an eicett 
of 4:hlorine, and thoroughly dried in a boiling-water heat, 
I obtained, on an arerage of very many experiments, the 
following resnhs; 

Red oxyd •••••••••••««• 0-77 v 

Oxygen 0.11 

Water 0.19 

* - - J- 

1.00 

Now 
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- Now, according to' Brntliti^ 0.770 of t^A oxjd tnd 

0.106 of oxygeo form the peroxyd ; and therefore the 
hydrate analtsed bad the peroxyd fur m base; but the 
hjdrate doei doI conutn water in any very nmpfo atomU 
cal proportion, and, in fact, the water faoldt in ita com* 
position a quantity of oxygen equal to ihat which is ex- 
pelled from the hydrate by calcinalion^ and which it the 
ibird part of the whole of the oxygen Wbioh the perosyd 
contains. 

The hydrates prepared with less chlorine than would 
bring them to the atate of bydrated peroayd« and dc'^ 
prived of the carbonate by weak nitric acid, have ail 

given me nearly 0.12 of water, and 0.04 to O.OS of 
oxygen. They are, tiiereiore, mere mixtures of the two; 
ibr the bydraled dentoxyd aboald yield only abont OiOd 
of this gaa. 

VViien rather concentrated, nitric acid is boiled upon 
the hydrate of deutoxyd or hydrate of peroxyd, a portion 
of it ia diBiolved, oxygen is evolTedi tod a new bydrated 
peroxyd is generated, which contains less water than the 
liydrate produced immediately from chlorine. This new 
^ydiratei when washed and atove^dried^ it in compact 
lenaciotta lumps, wiiik an earthy fractnre, a bniwnbb* 
black coluui, aud cuhtiing into a pasty mass under the 
pestle. 

, It gjBjre me, by analyaia. 

Red oxyd 0.840 ' 

Oxygen.. O.llJ 

Water 0.045 

1.000 

It appears, therefore, to contain only a third as much 
, water«a$ the former hydrate. 

On 
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On the Hydroxanthic Add, with some of its Products 
and Compounds Bjf Mr. W. C. Zeibe, Fro/'^^sor of' 

' Abridged From ihe Ahkales ds CHiNiks bt Dfi * 

•» Physique. 

The foliuwiDg, results, wbiob appear remarkable; oc* 
cnrred daiiog a series of experiments od ibe muuial ac* 
liott of carbarei of sulphor, potash, aod alcohol^ ' 

Potash or soda dissolved in alcohol may be neutralised 
by carburel of sulphur, though this liquid does not 
change litmniiy nor does it nentfaiise the ^kalies, either 
dry or dissolved in water. • This phenomenon is owing to 
the formation of h peculiar acid, pioduced by the mutual 
action of the ^^rbaret and alcohol, and determined by 
the alkali. - 

The new acid contains sulphur, carbon, and hydrogen. 
The two foriDCr elements probably unite in this com> 
.poniid, and perform the same part that cyanogen does 
in the hydro-cyanio acid*' I have given- the name of 
danthogene to the compound radical of carbon and sulphur, 
from the yellow colour of many of its metallic compounds, 
and to the new acid compound I have given the hame of 
A^difoxatttkifif^ having all the cfaaiactertsttc properties of 
an acid. 

Pure carburet of salpbur readily dissolves in the alco- 
holic soloMon of potash; and the retnU is a liqnid, yel- 
lowish green at first, which is easily observed by using • 
the alkaline solution, made in the cold before it begins to 
grow brown* When the solution is fully saturated with 
the carborety and cooled dowtt to the freesing point of 
water, it will soon congeal into a mass of fine crystals, 

Vou XJlilV.-— Second Sfiftibs. lik which, 
I 

9 

t 
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which, when quickly dried between folds 6f blotting paper^ 
is ifke pure hifdroxanthaU of pQtash, i iie 3a(ue crystals 
may also be obUiDed by eTappratipb of the liquid that 
holds It dissoWed, by means of the vacoom of 'the air- 
pump maintained by sulphuric acid. Even spontaneous 
evaporatioa will answer the same ^rposf, ar ipr^itita- 
tion by sulphuric ether* 

The exact process by which I usaally obtain the 
^Iroxanthate of potash is tlie foUowiog : to one part «f 
fVffe welindfied fotob, 'Oiiabsed in a f^saaiMUatoppered 
bottle, Ijidd abontld paria of .aledhal^ 'OoiilaiDiag*96 la 
98 per cent, in volume of pure spirit ; I digest i;hi« niiz-* 
ture with frequent a§itatioo^ io a temperature of 68° 10 
7^ iFabr« ior tmo <or dMce faoniay and filtcf ahe aolntioD. 
Jbnmedialely after, I add pare ^carbiret of salphar, liH 
the liquor ceases to redden turmeric paper ; and to be 
aare of saturation, I add a slighl excess of 4he carbaret, 
till a few drops of the mixture poured into water depoeil 
.oily globules; 1 then pour the whak >tttfo-a 'glass capsule, 
whose sides are perpendicular ; for with one of the or- 
•dioaryishape she salt 4IS M fat ms -clIoriM •optthcsides aitd 
iflova oirer.tbeedgie; aadi immediately pktoe It -m the 
exhausted receifer of an air-poiDp. When it appears to 
.me^hat the excess of carbum has thus been evaporated, 
.1 mxodnae ima ifaa feceiaar a ««esael of sulphur ic aotd, 
tand again pradnea tlm ivacuum.' After « while 
change this acid for a fresh portion, as the former be- 
comes >diluted, aod^i^tiaue the applicatioD till the cap- 
.•ale.is.niMrly emplgr^ * A Kule<piiffa aulpburie atber'thao 
detarmines Ahe^ixationof theaalt; wfaidh4a«iat dried 
by pressure between paper, and histiy completely desie- 
fialied in iJie exhausted receiver. 

This. pMccss aueaeeda best 'in uptnter, wr where there k 
-an opporionity of sufrouadiog the apparatus with ice.^ 

Bvapofatioa 

■ 
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with torn of iU FrodMcU and CatHpounds. Sdi 

Evaporatioo io the open ^ir has this iaconvenience, 
lb«t thf 8all gSMnMy turns yellow, aod iheo, it oaakea a 
some»bi|i imUcj •olottQii. in water. Care,Qin»r be tab€« 
not to use too concentrated a Rolution of potasb malco^ 
hoi; otherwise the mixture coog£ai& imoiiediatel^ after 
SBUiratteBt. and a Iktle sttlpbttf etted hydvofeii nay be 
gfMB«»at€d« 

lii^droxanthaU of Potash, — This salt prepared in the 
way above 4e«cribed is in needJed crystals, coiouileasy 
«nA very brilliwitf ia tbe air U Inma iltgbtly yellow i it« 
smefl is pecvliar; its taste is at first very cool, theo sii1t> 
phureous and puagent. It is extremely soluble in water, 
and yet it does aot deliquesce, it ire^U madei it dissolves 
also ia alcobol with eaaa, but not sp abMiidaDtly as. in 
water; snlpburie ethec has hardly any aesion tipon it; 
petroleuni aucie» A solution of this salt in water becoa>es 
Milky by expQSUce ta air,, and in time sligbtly aikaltoei 
so that the test papers, vhicb at fifstt eome out ff om the 
solution unchanged, after a while shew in their alteied 
tiat the predominance o^ an alkali, ' 

If con/ceotrated acetky mariatier or solphasia acidi is 
poured upon the hydroxaathaie of potashj eo efiertes* 
cence follows; but if either of the two latter ac itla are 
diluted with four or five parts of water, tiiey separate 
from, the salt a liquid, heavier tbaa water» and exaelly 
like oil ia appearance, and this is ^bt 'kgitmnUkfc 

Neither barytic water, nor muriate^ nor nitrate of ha« 

» 

ry tea, muriate of itrne^ sulphate of magnesia,, aor ahmi, 

produce any precipitate in tbe solution of hydroxeii<^ 
tbaie of potash in water; but white precipitates are 
fanned by sulphate lioc,. nitrate, end acetate of lead^ 
deoto-chloruret, and cyanoret of merc«lry« A henutiftd 

yellow precipitate arises iron) the addition of sulpliate, 

muriate. 
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muriate, or nitrate of copper; and also from chlororet 
antimony, and the salts of bismuth and tin. The prc^ 
tipUate froin ilitrate of tilfer or corroiW^ iqblimate 1006 
-paM from ye\]ow to black. None of ihcte preeipiltttefc 
eiTervesce either with sulphuric or muriatic acid. 

If a perfeetljr oeutral tolotion of hydrozaiiffaate of pol« 
atb it inclosed ia a close venel, it may be heated forheif 
an hour as high as 140^ without losing its characteristic 
properties ; but if it is previously rendered alkalioe by 
potiwb^ heatiog it will give it the power of preelpitattng 
talte of lead black. 

♦ If hydroxantbate of potash is gradually healed in a 
smaJl leiort with a receiver, aod a curved tube to coiiect 
the products under mercury, the following appearance! 
odcor; ho change takes place np to a beat of- about 
140* Fahr.; but above this it gives oot oily vapours, 
which inelt wiih a strong effervescencei emitting muth 
gas ttnd vapour, aiid the salt becomes a Mood-red mass, 
which retains its colour when cooled. The vapours soon 
condense into an oiiy fluid. A higher heat causes the 
ni mass again to effervesce, and to give out more oil 
and gas; Afker a time, however, the saline mass enteri 
into quiet fusion, giving out nothing even at a cherry-red 
heat. On cooling^^he mass divides into two parts, the ^ 
tnferioi', obviously * crystalltne, of a grey-black, - and d 
metallic splencfoiir ; the upper, simply a black amorphdbf 
mass. On further urging the heat all appearance of 
crystallisation piasses away. b 

• Tiie gas given out id' this distillation has a very strong^ 
smell like garlic, and appears lo be a mixture of car- 
bonic acid and sufpburetted hydrogen. The constitotion 
of this, as well asr of the oil, 'seems to* be uniform through 
f be- whole jprocesir. » • • • ^ . : : , 

Xanthte 
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Xanthic OU. — Tbi» is a limpid yellowish liquid, of a 
very strong .and peeuliac odonr (neither thai of sol- 
phweltcd l^drogeo «or of cerbereued Bolphor), which 
adheres long and strongly to every sabstance impreg* 
nated with it. Its taste is both sugary and very pungent. 
Water dissolves it scaoiily ; alcohol, even moch diloted, 
ahvodaiitly* An addition of water makes this latter solo- 
lion milky, but more water makes it clear again. Xaa- 
tbic oU has no effect on the colour either of litmus or 

• 

tarserie ; nor does it in any way alter nitrate of lead or 
nm'rlate of copper. It easily kindles by any burning 

body, burns with a blue flame, and ia so doing produces 
much sulphureous acid ; a beli-giass held over the Earne 
i» ioon ttndded with drops of water* 
. Red mtdtie^This is deitqnescent, dissolves completely 
in water into a reddish liquid, which soon % becomes 
browOf and strongly reddens turmeric. Alcohol has but 
' little eflfecl opoff it. Its. solution in water, if recent, red- 
dens the salts of lead, which soon turn black. The red 
residue effervesces strongly with acids, giving out *the 
odour of sulphuretted hydrogen mixed with that of car« 
buret of sulphur : globules of an oily fluid are expelled 
at the time, but no sulphur makes its appearance. Paper 
imbibed with nitrate of lead, exposed to the gas disen* 
gaged by muriatic acid, is coloured partly blacky partly 
red« 

Gryslaliine matter » — This readily deliquesces, and water 
dissolves it without residue. The solution is a very in* 
. tease black brown, almost, opake; acids expel solpbbrel^ 
ted hydrogen from it, and a small portion of sulphur, * 
The residue left ia the retort, after applying a red heat, is 
highly, deliquescent and alkalihe, and appears to be a, 
mixture of sulphuret of potash and charcoal, 
r \ ^ ' Hydro- 
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«Hydmanlliateof potatb, if projected on Ajod-hot 

plate of glass, easily takes Brc, and burns quicklj^ wkK a 
^kw flattie f but U* itia kioilicil at ihe poim of tbe flame 
iff a taprr, it bom with, mttoh cBe%f^ MMftia^ wj 
brilHant sparka. IP the salt is pfcativlfy removed from 
flame, the com>bustk)D stops, and leaves a red melted 
nait, whicb bcMacvef rt>>kiiidlea io the flame, and htni 
mdk incfeaaed brtilbiicjF. ThcL tame red naM it kft 
after quiet cooibuilion on hot glass, which will burn like 
• ihe last, wrib many spark», en applying flighted tapec* * 

U the bydroxaoihaie of potasb is pirefa«ed by MMMg 
••If horie ethe? to the sicobolic aoMaoy tbe liqitt>c froai 
which the former salt has separated, if kept for some 
time in a close vessel, will deposit crystals much resem* 
Utog svlfvhate of potasb. This lalter sali k abo fbuad ia 
any sokfttMi of the bydroxaothafe when \o9g kept. 

Tlie hydroxanthate of soda and of ammonia are formed 
by addiag atcobolife soiutaoot of these aikahea to earbsnst 
olsolphur* 

The hydroxanthatcs of barytes and of lime are iiro-*- 
duced by dissolving the carbonate of these earths in the 
bydroxainhic acid, which will be preseocly. described* 
Tbe latter neutral sak is also produced by the mvixial 

decomposition of hydroxanthate ot potash aod muriate 
of Ume. 

ft 

Most of the meiailie xanthureit, or precipitates pro<» 
d«ced by deeomposing the respective metallic salts with 

hydroxanthate of potash, Consist probably of xanthogcn^^ 

(Of the basi% of this acid)^ with the melai of the salt eaa« 

ployed* 

TO BE CONTINUBD» 

* 

* Lki 
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LUt of Fatmu for ImokHom, ^c* . , 
(CMtioiMd ftom Page jgS;) 

T HOHAs Bbwlbt/ of MooDt Rath, Queen's county^ 

Ireland, Cotton-manufactDrer ; for certain improvem^atj^ 
io wheeled carriAges. Pated Jaauary 9.^, 1824. 

John Hbathcoat^ of Tiverton^ Deyoiithire, Liwe- 
inaQofaeturer ; for cerlatn inprbveiDeDts io the method 
of figuring or ornamenting various descriptions gj" kinds 
of goods {Danufactured from silk, cotton^ ^or flax. Dated 
Jantiary 2^ 1894. 

John Jonbs, of Leeds. Yorkshire, )ate of Gloucester. 
BrusIji*-n]aDufacturer ; for certain improvements io ma- 
chioery and instroments for dressing and cleansing 
woollen, cotton, lineo^ silk, and other cloths or fabrics j 
and which improvements are also applicable to the dress- 
iog and cl&ansing of machinery of various descriptions^ 
jand other articles or substances. Dated January 87» 

Sir WiLMAM boNGBB^TB, of CeciUstreet, Strand, 
Middlesex, Bart.; for an improved metiiud of stamping. 
J)ated Febraary 7, i824. 

John Abbowsmith, of Air-street, Piccadilly^ Af id*, 
diesex, Esq. \ for an improTed mode of publicly exhi- 
biting pictures or painted scenery of every description; 
an4^ of distribnting. or directing the day-light upon or 
tbrough them, so as to produce mai^ beautiful effects qf 
Ifght and shade, which he denominates Diorama. Partly 
communicated to him by certain foreigners residing 
abroad. Dated February 10, 1824. 

RoBBBT Llotd^ of ^thc Strand, Middlesex, Hatter, 
and James RowiioxHAM, of Great Surrey-street, Biack- 
friars-road, Sarrey, Hat-manufacturer ; for a hat upon a 
neir construction. Dated February 19, 1824. 

Hbnby 
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Hbnrt Adcock, of Soniiner HilMerrace, Birming- 
haiDf Warwickshire^ Gilt Toy-manufactorer ; for an im- 
provement in niakiog waittbaodi or ombUical Yenlral 
lombar and spinal bandages or supporters, to be attached 

to coats, waistcoats, breeches, pantaloons, and trowsers, 
to be either permaneotly tixed^ or occasiooallj attached 
and f applied. Bated February 10, 

William Chuhch, of Birmingham, Warwickshire, 
Esq. ; for certain improvemeDts in machinery for prip.t- 
ing. Dated February J9> 18£4. 

Augustus Afplboabtk, of Diike-street, Stamford* 
street, Black friars, Surrey, Printer; for certain improve- 
ments in machines for.pripting. Dated February 19, i8£4. 

Rev. Moses Isaacs, of Houndsditch, Loodoi4; for 
certain improTements in the construction of machioery, 
which, when kept in molion by any suitable power or 
weight, \i applicable to obviate concussion, by means 
of preventing counteraction, and by which the friction 
ts converted into an useful power for propelling carriages 
on land, vessels on water, and giving motion to other ma- 
chinery. Dated February 19i 1824. 

.John Vallancb, of Brighton, Sussex, £sq.; for a 
method of com mimical ioo, or means of intercourse, by 
which persons may be conveyed, goods transported, or • 
intelligence communicated, from one place to another, 
with greater expedition than by means of steam car* 
riages, steam or other vessels or carriages drawn 'b^ 
animals. Dated February 19, 1824. , 
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. N0. CCLXIII. SEX:QND, ^C^IES, ... .April, 19;J4. 

SpecifkaiioH dfthe 'Paiefti granted to Stephbn Wtlson, 
' ojf' ^treathdm^ in the Cvuutjr Surrey, Etq,; for ckr^ 
\ tain Imprv^eements'' in Machinery fit Wmtdim^Jif^id 
. "^^xlG^NMfc; ^iHif€mmumta$tdii6 him ^^iFMi^tBrn n^ 

siding Abioad, Dated Alarcli 8, 18^21. • ' 

^WithaPiate. 

X O all to whom these presents shall come, &c. 
* Now KNOW Y£> that in compliance with the said 

• pif|rDviso,,.( ihe «^ ^phea,W/i|»oo do htfe^j idficcib^ 
. ..j#i^4isciert4tt} tfai^ namreof my saidjmprovefloeiitty arid a 

<^,j^fii^ner in which ihe same may be performed by. ^ de- 

I^he said improvement^ doj CpOfitt in a patterti ipa- 
^; ^io^^.by ^oeans of- whicti t^e cards^ slips^ or pai^te* 
* : . j«[hif Jj rfilf fa^tcpi,- and, which are ,Qf ed in 

./4b/a,4vefiying apparatus ^hr^dy. introduc^ iotq this 
^^Cquutry, are punched, pierced, yr staaiped, with any 
,J,Jj^^)^ef of liyl^.at oae operajticWt , aod by it^e^a^ of 
^t^ixi^oh. XLlV.^SscoND SxBisf. LI which 



\ 
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which machine ai»o all ihe puoches leqaired for this oae 
operatioa are phicecl in their respective situations by ma- 
chinery, connected with or relating to cards, in the 
nature of a false simple, on which the pattern of the 
work to be performed is first read in* And also^ that ibe 
said iuiprovemetttt do^ moreover, consist io a weaving 
apparatus^ so arranged, that it may be extended or mul- 
tiplied to any distance or number along the loom, and 
thereby may be adapted Io iht weaving of broad-figured 
works, and witb a long lever, so placed, that it will give 
a power to the foot of the weaver, that will enable him 
to draw the heaviest mountures and hgured works by 
treading, without the use of « draw-boy. And also, that 
the said improvements iof moreover, consist in a certain 
loop, formed on to the end oi each of what are called 
the needles, used in ihe weaving apparatus already intro- 
• doced into this country, as also in a: regulating pin, faort* 
sontal wire, and partioelar adjujitment of this loop to the ^ 
springs, as will be hereinafter described. 

♦ 

♦ 

Descaiftion of the DaA Wii^Gs and Fjguejis annexed. 

Fig. I (Plate Xlfw) represents the pattern machine, 
which is, in fact, a kind of false simple, the pattern be- • 
ing read in upon it, and subsequently transferred to the 
loom, in a manner to bt hereinafter described. A, A, 
A, A, a, a, are a series of endless cords, passing under 
the rotating wooden cylinder B, at the lower part of the 
wooden fraiiie-work C, G, C, C, C, and nbove^ over mul- 
lets or pollies rotating ia the frames D D; muDeu 
or pallies, and frames, constituting the tables commonly 
used by weavers. On each of these endiest cords^ at ^ 
' is a small traftTCfsiog ring; ftttened to cncb of tbete 
^ 'riiig% 
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rings, and appending, perpendicularly from it, is a single 
tbreadj having a lingoe or weight at its lower extremity F. 
From and voder the frame-work at h is tuspeDded a 
^ board 6, resembliog a common comber-board, being * 
pierced with holes, in number and sltuaiion correspond- 
iog with the perpendicular threads which pass through 
tbem^ and aerve to keep these threads distinct from one 
another* At little d the endless cords pass through cer- 
tain wires contained in a small wooden frame H, let in 
between the two uprights of the frame-work C, C, C, C 
' at c and there screwed to them ; but as this frame 
cannot be described in this diagram^ for an expla- 
nation of this part of tlie machine I must refer to the 
next Bgure; the threads are crossed at LL, which are 
. rods for keeping the cross. 

Fig. t represents the entire of one endless cord, and 
par of another. At d it will be seen tliat each of these 
cords passes through an eye, formed on a piece of stout 
wire, which I call a punch-projector* The broad end of 
the punch-projector, formed by the return of fhe wire to 
a certain distance, slides un two horizontal wires, situated 
at right angles with it| sections of which are shewn at 
€,e,e^€* These wires extend from side to side of the 
small frame H. f, is a small regulating pin, with a head' 
or shoulder at the top, passing through the loops formed 
by the broad end of the panch*projector, thereby con- 
fining its "motion to a determined extent. The front P, 
of the small frame H, is perforated with holes, corre- 
sponding in size, number, and position, with the punch- 
projectors, and through which the punch-projectors pro- 
trude when tlie back part of the loop, at their broad end, 
is advanced to the regulating pin y. It will be seen, by 
this diagram, that this motion may be given to either of 
the punch-projectorS| by advancing that endless cqrd which 

passes 
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^Mses. through the eve fonoed upon it in the diredran 
troni Lto J. while .the liqgoe F will return it to us former 

ppsjlion. It will be proper here to observe, that although 
on^l^Wj^puncb-j^rojectgrs are here represented, for the 
^Jlijirpose^f inoreclea^ the principle on wliich 

thejf acty.tlieye Qiu'^t, in fact, be as miiDy panch-pro* 
jectors. as there are endless cords. These punch-pro- 
j^tors Being p]a|Ced, for the sake of a compact afrange- 
^iaepjL jn columns, one above jinottier, as well as in faori- 
'«%bntar rows*, care mn'st be taken, when the endlesSi cords 
are, passed -thi;ou'gh the .^^e^ formed on them, that' a re- 
•^Mulnt' an>l 'corresbondlng arfangement lie' pk'W^rve'd be- 
H'weetr, th^. cords and puncb-proiectors. *Tnat which I 
have found most convenient, lias been to pass the first 
Gprd (which will of course, in reading in, be coynted 
>-ffonL the back of the machine,) through the eje of that 
fjunc^h-^rojector which protrudes through the upper left 
corner hole of the front P' of the small frame H ; the 
second endless cord' through the e^ e of the puncb'pro- 
j^tor next below it,' and so on to the bottom of the first 
column of the boles, and then return to the top hole of 
the second column, so that where the column consists of 
eight bo)es, as in the machine herein describing, Fig« 3. 
the ninth <jprd will pass through the eye 6f that punch- 
projector whicii protrudes at tlie top. hole of the Second 
ci^lumn^ There must of course be a regulating-pin to 
each column of punch-projectors. The number of punch- 
projectors, and their disposition into columns or rows, 
may be d^iei^ ^or^g to circ^^staacei/Vibd tKe 
pattern j^effUired. Q, is a section of what I call the 
punch-bolder, and^which'c6n$!sts of a thick brass plate, 
perforated^ Wit^ liole^, whtcH t call celfs, *i;orresponding 
in number and situation with' the holes^ herein before de- 
scribed in the front P of the small frame H, but con- 

siderabljr 



in Miithimr^ for weaving figured Goods, 2(il 
#kf «fabl}r iHrgiir^ fTKc^sfze I prefer it tw<wtdBlbs:ol an 

inch in diameter. Tliis brass plate, wlieii iii use, is at- 
tadNd 16 tbai: par^t oF the frame-work. C, C, C^C, C,. 
at cf^ «xact^'bver ilie front P of ihe stfnali frame.H, la* 
soob ifiatidinr that* tile >centm of the hole» iiv the front 
and of the eelU in ihe punch-holder Q, may exactly cor- 
respond. In tbia sitaalioa the cells of the»puach-faolder 
are filled with pancheti ^omA^A of a size to move easily iiu 
the ceHs, and Nvhtch wili be hereafter more particularly 
deseribed.' This being danej.it will be perceiy^d, that by 
advancing one of the endlM.cords^ as sheira at Xj .the 
punch- projeelor will ^be protruded into the cell of the 
punch-holder, immediately opposite to it, ihereby dis- 
;p)abingMhe punch/ w>bicb Wiii be received into which 
i'cat^ the punokkrebeiver, and which I«ihall oow more 
pftrticdliiriy Ascribe. 

' Fig. S i€preserfts this puuch-icctiver, whicli consists of . 
d thidk steel plate, perforated with holefi,. cocre;?pondmg 
tril^ tlMelKcflls^id the punch-holder fig. % w\ similar 
.tb thcfrii, *e)toept Ibaii they are eomevbalemaller in dia* 
diietei', and are countc^r-sunk at the back, in order to 
^dmit the head of the ^nch so that it may be flush with 
the back of the ponoh^receiver^ the head of the puocSh 
Beimg made large id prevent its passing through the 

* |^Qcb<-recciver, though permitted to pass into it. There. 
are ibabif ihodes of placing 4i»e punch-ieceiver in a situ- 
ation to retieWe the putiebes projected from the punch* 

* . holder ; but that which I have adopted is as follows, — pro- ' 
jecting at right angles from the punch-holder are twa 
iteel gbide^pias over tvhich.the puncb-reoeiver sKcbi^ 
iheguidc'-pinapadsiog tbrbugh the perforations dd» These 
guide-pins and pcriurations must be su regulated that the 
centres of the holes in the punch*receiver ejicactly cor- 
respond 
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respond with the centres of the cells in the punch-helder« 
K K are the handles. 

Having now described the principal parti of the pat- 
tern-machine, 1 tball proceed to describe the manner or 
process of transferring the pattern to the punches. The 
pattern being read in, in the ordinary way ; on that part 
of the endless cords A below the rods L L, it is passed 
under the rotating cylinder B to a height snfficient for a 

person sLa riding in fioni of the machine to reach with 
convenience. This person must then take the upper . 
thread of the pattern, coaimonlj called a beard, and 
draw it towards him sufficiently forward to admit of his 
passing the stick M M at tlie back of the cards, thereby 
keeping them separate from the others. The first beard 
may then be withdrawn. In this position it will be seen, 
that all those punch projectors, attached to the cords, 
>vhich have been so drawn forward, by being themselves 
advanced, as hereinbefore described, will have protroded 
the corresponding number of punches out of the puncfa- 
holder into the punch-receiver. The punch-receiver 
must then be removed, and a card or pasteboard, which 
I call a slip, must be stamped with those punches which 
bave been protruded, in a manner hereafter to lie de- 
scribed. The punches having performed this duty, are 
removed from the punch-receiver, and replaced in the 
punch-holde^;, by the following simple means;— the punch- 
receiver, with the punches in it, is placed on the guide 
pins in its former position, and a, rack of pins N, Fig.'4, 
which i call the returning frame, corresponding with tiie 
boles in the punch-receiver, is applied to the front of the 
punches, which being pressed upon by it,^ are returned 
into the cells of the punch-holder. The stick M M is 
then withdrawn, and a second set of cords being drawQi 

forward 
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forwiurd by the next beard in a similar manner^ the whole 
imitera it bjrdegreesi traniferred to the pooches and 
thence to the tlipfl. 

I will now proceed to describe more particularly * 
the manner oi stamping the slips, and for this pur* 
pose most give a more ample description of the punch- 
' receiver. Fig. S. At its front and back . edge is a Up 
or groove, as shewn in the section Fig. 5, for the pur- 
pose^ as will be afterwards shewn, of withdrawing the 
ponch-receiver, with the pooches, after the stampiogof a 
slip ; h, hy h, h, are mortices to receiTe corresponding 
tenants formed on tbe stamping-plate in the usual way, 
and for the known purpose of keeping the holes of the 
different plates always in the same respective 'positions. 

Fig. 6 is the stamping-plate ; m m are guide-pins serv- 
ing as tenants, which pass through the boles li in the 
stnmping-plate, and dd in the ponch-receiver to keep 
the whole steady in their respective places ; k, k, k, k, are 

the tenants before alluded to. The staraping-plaie con-' 
sists of two plates of steel perforated in a manner similar 
to the pnnch*feceiver, and united hy two hinges Bt sx; 
the slip being placed on one plate, and the other folded 
over upon it, tlie puncli-receiver with tlie punches in it, 
as taken from the punch-holder, after. the operation of 
projectingjthe ponchesj is placed opon them ; and in this 
position submitted to a stamping pressure. The stamp* 
ing-press may be of various constructions. The one I 
have adopted with success is shown at Fig. 7, which is 
a simple- screw-press worked by a lever Z, with a fly- 
wheel or fly-weights attached to its upper extremity Y. 
S is a steel-hinged tiap, kept at an oLiuse angle, with the 
. side of the block or slab by the springs r r; a similar flap,' 
hot somewhat deeper, is attached to the opposite side of 
the block or slab. These flaps/ when the block or slab is 

depressed. 
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depressed,^ c^teh uudei' kbe tips Or gvoQve^ sli^WQ in 

receiver, with the pttncbes, after thfli stamping ^ a tUp 

whicli'i* thus pie[Ktiec] [<Jy ii*se. ' R-R are, iron guides for 
the •tattipiiog-^aies rabited to. Uq^U ihem down. while tbe 
.)MHMh*»rfiC6iveffy with the puoohoii m .withdray^^vKTIi^ 
Macb *0A flab #1 the ipMBttshoukl ibe/of sedtd i topi-. - : • m *^ 

rigg.iS.diiid 9 are'«ad v^ews of. the ^umpiqg, Uo^k or ^\ 

F»g4 Mm « iiile view of ihe^^ol of w^.SttlBk^ as 
hteeiii- hefore-iclaicribeii al^P, ^ Fig. 3^ shevKip^ 4 cp]uaiii 
of twelve .puH<eh-projector»,' »the necessary horizunial . 
wii>e6,<-abdal»e f€;|>ulatifig ptui-wi^tU ^lie eaiik69.co|ulli,pMs- 
iJlg thi!o»gblbaeyaB-ii^'ibes|iiiaf:b*j^Ki[i0^|c>rli( i^.t, '\ li 

Figi^llis fi^'puQcb^pfojecAhr^ la orders tb pr^ent'coti« . 
fusion^ the punch-prejecto£& are: distinguished by sets, 
each sei having the ^jreaofi itlis .pK)^(«ri formisd oo4o 
them at a greater kMadiaintfotf if«oni the eod thaa the 
others, by which means the cords are kept more distinct. 
Tbe diOereoce of Uiese diiiiaDcefi Q»u8t in no case be lest 
than the lioe of motion of the piipob^pfojeclon - 

Fig. 19 represents' ^ poooh/ betng a perfect cjrlbider, 
of ^^leel, wiili a. lic nd a irifie larger in circumference than * 
the cylinder^ tohtiato the couoter-siaks described in the 
punch«4recetT^, (lo |Rrta9ftt«f heir ilropptni^ tioroiigb*^ The - 
eotting end of tb«s punch is formed by being grboad; in 
one direction on a cylinder of the same size. • ", 

I shall now pooeed to desorihe. certain. other im|>fQve* 
mcnts whiebhmteHately'beeaeommiibkated to me from 
foreigners residing abroad, in various part^ of* the wea- ' 
ving apparatus already iat(od(\ced intq and used in this 
conotry, ' / * * • . ' ' • - ■ " • ' 

The first impro^einent' consists ino'macbm, hairing 
that part or side of it at which- the r^oku^^ bar or axe 

.! ^ 'Carr6 
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carr£ roMes, placdl at one tide or ptber of the loom, 

instead of towards the cane roll, as in the machines a1- ^ 
readj introdaqed, see Fig. 13. By this arraogemeot an 
opporlonity u affordfed .of . extending the revolviDg bar 
or axe carr6, and other parts of (the machinery con- 
neqted with it^ to any required exteot along the looiq, 
towardi the cane roll» aod also of niiog two or more ma- 
cbiiies at |he tame loom (see Fig. 15). The advantages 
to be derived from, this are evident, since the weaver' 
will thus be enabled to work two or more patteriis at the 
tame, time without shifting the slips on the reTolviog, bar. 
The additional length that may thus be given to the re** 
volving bar will admit of a ground harness being acJded, 
or lamms being worked^ at the same time as a mounture. 
This is done by adding to that end of the revolving bar 
neai^t the breast roU O, F%. IS, additional slips, similar^ 
to those aiready introduced, but of course with a fewer 
number of hoks punched in themi or these holes may l»e [ 
stamped in the slips before mentioned. It should here 
be observed, with reference to the pattern machine here- 
iobefore described, that wber^ it is intended to. use a 
ground harness, or where lamms are worked at jthe same 
time as a mouhture, the pattern may be read in and 
' transferred to the 6lips in the manner hereinbefore de** 
scribed. ' . ' . . 

The next improvement eonsisto in having the iron 

lever for, raising the block O (Fig. 13), placed as shewn 
in tills figure, and with a long arm U, so that a rope, or 
Other connecting medium V, may hang from the end of * 
it perpehdicufaurly al the bwik of the weaver. Thif rope 
must be connected at the other end to a long treadle, by 
which means the weaver is able to draw the heaviest 
motmtures and figured works by treading^ without the 
use of a draw boy. " . 

Vol. XLIV. — Second Sebics. Mm t^ig. 
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The next improvement is ia the needles, represented 
by the horizontal liues, fig. i7, and e, c, C| Fig. 18, which 
•re ^rovided^ at thtf extremity farthest #rom the revolving 
hwTf with a long loopi tee Fig. 14. ' Thl» loop riklea npos 
a horizontal wire, and has a regulating pin passing 
through it, its actiod being similar to the punch-pro- 
jecton deicribed in' Fig. 9. Thia lobp, laoTldkg between 

"two of the horizontal wires r r, serves to prevent 'the 
tieedie from turning, thereby keeping the eye farmed on 
the* ncfedle always in that position best adapted faoili* 
tale theorising and Mlihg of th« fifttng biobka ih ^f^y OyO^ 
Of a, a, a, a, a, a, Fig.'^lT.'^ Another advantage of this 
loop is, that il may be made to work against a spiral 
iprinf , siniply let into a cell/ in- the ordinary node, hot 

. without being dohnieefed in any way with the end of the 
needle. The various dimensions of the weaving appa- 
ratus, and consequently of the improveBieats herein- 
before de8crihed> niay var^ at pleasure, as nay also the 
relative dimensions ; but' those relative drmensiont which 
I most approve, iiave been described in the drawings 
annexed. '^The varioni parts of the improvements may 
also be madeof varioas woods or iiietals» ov'oombiiiations 
of either or both, as may, by experiment, be found most 
suitable; but those substances which I have described 
are istfch as I have adopted, and fnond 4>est *to Mswer the 
purpose;- NeitW do'i dlahu' any right to -the whole of 
the weaving apparatus which has already been iniroauced 
into this country, or to any* part or parts of the same, 
exoept such part or pa#ts «a'h»ve been hereinbefore par* 
licttlariy described W be lUipibveMnts opon those already 
Introduced into this country. But a machine, by means 
of which the cards, slips, or pasteboards,r wibich direct the 
pattern as aforesaid, are punched, pierced, or' stamped, 
• ' • ' * ' with 



wilb aD^r jDumber of fool^^.^at AiMiei opemion^ a^d.lijt 
sitaiM of. «fh*tibl|r M 4bc {umebciA l«^^ir^vfo ibis: m 
operation are placed id ' their relpeetire -attuittoiit by 
mf^Moidty, connected mtix or ^ehimg to cords on 
iKttch llMi4patter& Q£ibei«Mrk*hMibaBii Je^^ fifkd alM| 
tbcf AlleriUillit. ki Midr4iUiliQR»<ta if maving' apparaiaft^ 
which aheratioRs and additions have been hereinbefdre 
^esoribed, and by which it may be extended on muiti-* 
pIM tioi.wiy diMoe^ or. nambor^aloDg' the loooij md alaa 
a Jong lever, so placed as afomaid^' together with' the 
Joop on tiie needle, the regulating-pin, horizontal wires, 
aa/j p^rt Ocular adjusiment of . thi& loop tp the springs, 
l|^^uib!efo€«d«icrib«d# Mng lo. ihe bast «C; kooitri 
ledg^ abd belief edtire}^. new, : aiad'aevet befora^imM ti% 
these kingdoais, I am desirous to niatiiJ;aio tUia my.ft^rj 
elusive right4#ndpnvii^etflilihe.saiaa* . . 'j 1' . > 



a^fglfc»i^o« 6/^ the-Pdiehi grMd to Birv j ami if 
of Eirmingham, in the County of Warwick, Patent'-Tube 
Mctrtufaciuhif^ for a certain Mixture or Preparation 
HbMtk fiiaj^ Ik iued with Jdmntdg^, in prioenting the 

.ic. ; .1: . p^^a April 16, 182£;" * / \ S 




O dll to whom these; presents shall comei &c»t 
Holr; ailo.w Vtti tbal^ii^ioDiftpliaiKie- Willi lha said: j^^- 
mo^ I thcMid Beii!^Miil!Cdde4«ideiarib6aM 
tke natnre of iny said ^imrefitibn, and in what manner the 
saaneiis to be .perforaied'} that is^ to say: | itetKkr all 
•aite'of <tittibm^'«iiiQO|Bi» '«MMMi|'4(iMisi mwillMi^ <AiSih^ 
aadrlmea of evary Afsofifrtiari lii(>k(vbilBtibl«^ By tba'ote 
of a mixture or preparation^ and thereby prisvent accidents 
frqoi fife $ (namely) I take tl^ tiro fixed ftlkalies, which. 

I diflsolire 
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I diisolve in wmler, in tsch proportiooi as I find nece** 
sary;i U I ra^we a tciy itiiMg MAatfoo^ I give ta the ' 
alfcaR nieb, qeaiitity of tolt mttr at h lAll ldR» up 

render it liquid^ and of a cotiflistency aaitable for mj 
fHirpote'} aocb for iostaace m SAlmmting of timber for 
mott VMS. I pFtte tiMf pm fiMd vegetable elkeli, mktdk 
I disengage from its imparities, and then dissolve it in eoft 
water, and by tbis plan I obtain a soiulioa suitable for 
leoderiog oalicoy cottone^ mnelioi, iiHu, dotht, aikl lioeii; 
of every description incombnelible* Tbe stroogesli •ola*' 
tion which I can obtain from the pure fixed vegetable 
alkali, is what I prefer for rendering timbers incombusti*' 
ble. Inlo tbie eolation I pnt a)l tinbere in tbe planb, in* ' 
whieb tittetkNi tbey matt lie tiU the dkelliie eolvtlon bne- 
penetrated through the plank; a few weeks will generally 
effectuate tbit. I prefer using a very strong solution, 
bnt a mnob weaker one will reoder tiiiiber tnoombaetible; 
that is to say, to every one bandfed weight of alkali pot 
twenty-five gallons of water; the strength of the solution I 
Taij at I find needfult and according to wbai it ie applied* 
If I with to render soenet of .theatres, floors of rooms, 
or any other wood-work incombustible with a strong so- ' 
latioD, I pass over every part with a brush four or six - 
times, letting it dry between each time^ when tbe poree 
of the timber will become' saturated with the alkidi, or 
the surface of the thing so passed over will be covered 
with the alkali, and prevent any accident from file; but 
for ship tisabeis, and indeed all. tambars opoa m loige.* 
scale, i woold saturate the tree with alkali at ooee as 
it is £alko, and before it is barked, by means of an en- 
giae:lo extfact or force oat Ihe sap ; then to sataraie Cba ■ 
whole by forciag the alkefi thrbugk aU the pOMS of the 
tree, after which it may be barked and sawed up into 
pbnks when required. Aii parts of vessels already built, 
. if 
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for pref>enting Dungar AmMmUi kj^sFm, - 

if tegoMj vrathed aad MtiiMted with 'a BMdg^iAaKM 
tolotion as herein' sel forth, will he rendered perfectly 

iQ(^ombusti1)ie, so that ships at a very sQiall expense aiay 
be preierved from ihe pottihility of being iojared by fire, 
ekhef eoeidental wr inle«lloDa]« Fer fendehng ell •om 
of eelleoei^ cMHUm, tilki^ iiiiiBiiat, cloib, mmI' linene of - 
every kind incombustible, I niAke a weak solution of the 
?egeiable alkali in tbe purett lUte I can pbtaia it, and 
aa alMi produced ffon fomcf ve^^hlet n ^etioiiger than 
others^ the tiiBple mode I adopt ii to keep adding aHralt 
to the water until cotton, paper, or liaen dipped into it 
and dried will not blaze ; it wiftohar by intense heat, hat 
sotinflame; for caliopei, eottoos, iilkii^ sineliai, cloths, 
and linen, I prefer the solution as weak as it will allow 
to prevent inflammability; but this, solution after it 
is made shooid stand ibr a week or more, that .air the 
inpnrity possible may settle at the botloni f it shoaU 
then be drawn off into a clear earthen vessel, and again 
be suffered to stand for a monih or six weeks, oorked op 
io<a heat nearly saffident to prodaee evapoiatlon, oo^ 
easionally trying its purity by putting a portioii'df it into 
a clean fiint-glass bottle holding about a pint, in order to 
ascertain by its clearness when k is fit for use. Before 
it is qoito cleat and- propto'for nse, there willt generally 
appeer in it my' thin transpalreflft' littiiMe-floatili^ itiiovit,' 
which will gradually sink to the bottom, leaving the so- 
lution as clear as the purest water, so as liot-to discotonr 
the finest linen; itis theninaprop^state ready todiav 
off into clean vessels for use. The article to be rendered 
incombustible, such as wearing-apparel, bed-furniture, 
window<H9iirtains, or any other articles made of cotton, 
linen, silk, mndln, or doth, shonld, after they are washed 
and wrung as dry as can be out of the last water, be 
dipped into the solution and wrung out as dry as possi- 
ble. 



Wp^ lMi^^ litifsi .and .ironci^ or mftogkii m Hy^ ^vtpll 

wty« *, » si \' .!.<,. 

\ lm «oy pmctti. t M«l^tb• Wfimnt firWikg* Iw thi 

applicatioQ of tb^ fixed alkalies in a mixture or prepara- 
liooy wbt^b will pnemt iiu»ifill«#iac of accideots bj iic^i 

iaoaimhmitiMe, hy. extracting t be iap, tod iiltlirAliiif •§ 
filling Up -tbc^ pof eft v^itb alkalii such timbers are not only 
Miideiitd<iaom^«aliMi»,,^ abo preserved ffoai;tbe 
drji^mt^ tti.'tBo.'tmllNar^ii# ptNtpki!^ wUl hm wffkct^ .bf 
dfy*rot. To the n^vy >apd al| public and private bttild4 
iogs tbifi is.most iiiit>orlianlU.' ' : ' ' ' 

. 'Shtiemt^-Am gont^jMripelpicit in* ili^ appttsatloo 
eli jaay!4Kacf«veijgr^!ef:'wiiith:i lokuM; the «cb1inm: 

Yllege ; • ' * '• I 'f - '. . * ' 

. J^itM, Xbe application of theifixed alkaiioc solutioa ia 

ptfUifHtfag 4i aoflideniv^ tom ire to cettcoM^ «otjtop% mUmi^ 
^Iptli, and liai« of every deMipitoagr hetf wA 

wintlow-cLu tains, and sail-cloths ; > ' T 

- ^^e^ofiiy;, a||pl4ii»(ipa.;t9 , prevent fi^ctliaUy all 
wo(;|4in«)rJ(,.pf^;i^lnSMt9ii)^i^r.«|.^ or vttaMb oC 
any description, fr^mj^i^g idailid)wd'li(y.%e^:iAtlm 
acciti^v^i^ 9^ ii'i^Hi'cm — '^nd ' * - * • . 

.'.I'bMKjly^t Tlte pr^c^ mMid i $Ouroad«r. imbea incalnH 
t>fWt«WaMV?M.I|t',<)jk^ flomtdtteiy pieveat-^iiiA 

dry-ri^ from. j^v^r ^affscUng such tkoLbei: so prepared 

Jlj*>,r %i<4J,/ »'»»^« «»'J»- • ,.f .- I 

• ••f»*l ' • • * 

f» 1 I. " 

Speci/Icaiion 
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Specjfieatian of iht Patent granied^o Robbbt Pqbd^ of 

Jthingdon'TOWf Goswell-street-road, in the County of 
Middlesex, Chemist ; for a chemical U^d or SoltUion 
of AumdIo. Dated 4friiM;19tS. 

To 

Now KNOW YE, that in co^pHatice with the said proviso, 
I fhe $^^,id Robm Ifocd^o hi^^by <]«(:iQjre tba^ (be o^Uife 
of 01 J said io?eDtioi||. «qd the mapoef, in which the same 
it to be perfQrmed, are particularly described and mciHv 
tauied in the following description thereof; that is U> ^ 
say : Tp make twe&ty gallons of the ohemical liquid or* 
tolbtioii^Qf 'iiabMt«t» i tahe ifty-^sln f^jUk^^^t- aiiiiotio^ 
R|bre or less^ I redoccr-h' with warm wtfter. Tbeti I pass 
it through a fine sieve : kt'it Sta)^ seven days or longer. 
Thea I add ilie leyaof subca¥baiiialewl^*tlQtaslVi a sufiicieiUP 
^i|tlty to prodiide the'eeJittt rimmed.* ^ Tlii»> qiHslttitj 
and also the strength aftiks^ depend on the colour it is in- 
tended produce, and also on the qualit^^ of aimotto. 
^tfavr .suitable artieles iiay be used Mi puiposis.) 
Then I^add to ;thft above^ttbotta ^ic-^iau of -the*;a^ii« 

lixivium caustic, more or less. Then I take alcohol, one 
hundred and" ninety-two ounces, and mi^ the whole to- 
gdliier,^.ke«|^ng(it in acloaed vdiseK ' ) ' ^ * ' - : > 
<i»I(fu«ther tSeelarei that a^ my' itiveiitidfl *ediw}sta''iir 
prodocing a liquid or solution of aunotto, an aiti'cle*'!' 
bdic^ve to be entirely nc^w, I shall consider any similar 
prbdvctiM^ «helH^i«fiMi' diff^^ol^f ttel4$ii^> ^I'^Variaiidtt 
ef^quantity of the afofesaiii^triletefvibf ^y wliat/ti^^ 
they are produced, as an ittfringeraent'-^^Tdjy' patenti-* 
iighdy-as^ry ohdmist tuattt^ be awai# ihit^^bere inre ^ 
gvedieou otberlhaii fbone-ntiitioiied abo^e^'^irhieh- may 
with effect be made to suppfy their, or eitbei* of their 
placeai In witness whereof^ Sce^ * *' ^ 



V 
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Description <if a Fertkal Kiln/or drying Com. 

Witk • Piatt. 

from the TuJisACTioiiS of the SocuTY for the Ekcov- 
.xAawEMTof Abts, MAWFAGTiniEiy wi /OouumcE. ' 

The large iBoU MmUU muifntMed td Mr. J^icbs /or 

a f 

Perhaps BO fol^ecti wbibh can be biooght oeder 

the coosideratioD oF a Society of intelligent men, whose 
9bjact it the weUiue of the cooMBueitJ.ei large, combine 
io nmch leel ipteieit end imptortitiiee at tbot^ whieb in- 
voWe the prodactioQ aod pretenration of the ehief neces- 
saries of hnmao life; and ia this view, I believe, the 
gieat yalae of a speed/ and effectoal method of drjlng 
grain ia too eyideat to reqaire iaspressing on the nsinda 

of those, particularly, who are in the least acquainted 
with the business of the farmer^ the oorQ-factor, oi the 
BiiUer. The frie<|iieiit oeeanfenee of crops beiogt on ae* 
eoonC of BDMoerable weather, Beeessartly carried from 
the field in n state of considerable humidity, every one 
. must be aware of ; and the consequent reduction in the 
talae of the prodocef arising from the detertoralimi ia ita 
quality, cADnot be ksi evideof. The heal generated by 
the fermentation in the heap, together with the moistare^ 
emifi^ .germination to Uke place in tbcgiaios neaff.4ftie 
MKfeoef .arhoreky tlm farina i* deeeaipiMed» aad tbe.nii« 
tritive properties are4n a great measure destroyed, whilst 
this lower , part becomes mouldy, and acquires a musty 
ftmali|:Of tbe^ ^most foi|l iBHid disgu/Hiag kind; bat grain 
]fdd )i9 a- perfectly dry state- saflbrs no change, and 
history furnishes mimeious instances of tht discovery af 

aocieal 
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be$criptioH of a Ferlical Kiln fqr drying Com. ttS 
Uncieat gnitMirieg, irbereiii tb(e com htd been preserted. 

In the ttost perfect condition^ for a long series of years; • 
tArhich^ if it had been stored in a state of dampness^ 
Would falive inevitablj bettt detlrojed. This, in the time 
of w^t htfrvestsy tenders essentially necessary some ftrti* 
ticial means of speedily dissipating the moisture, /which 
k so dettMOtive if allowed to contiaue in the graiu> and 
llie only meant of efilMsting thit objeet h by ihe use of 
the common kilns ; but which, in very bad seasons, on 
account of the slowness of their operation, are not suf* 
fleiently numerous to answer tbe {inrpose to the extent 
ireqaired, and the government find it requisite to permit 
the drying of grain on the malt-kiln. As iin appendage 
to large granaries, or corn-stores, kilns are of in&nite 
titilfty^ both as affording the certain means of preierVing 
the graita from any tendency to fermentation whilst lying 
in store, and fitting it for water-carriage, by that degree 
of dryness which is absolutely necessary to prevent its 
heating pn-board, where the opportunitiiet of turning it 
are so limited^ if not altogether^ wanting, ahhough the 
necessity of it is increased ; and to the itiiller the use of 
a kik is not less important, as> without a certain degree 
bfdrynest> the wheat will not grind freely, it clogs the 
stones, and good flour is not produced ; and I believe it 
is a very general practice with millers, who possess the 
means, to pass all wheat over tbe kiln when the flour is 
intended for water carriage ; at least, I know it is the 
custom at sunie mills ; and, indeed, it is perfectly well 
known, that new iiour, particularly of the huest quality, 
mheh in a dismp state^ has a remarkable pre-dispositioil 
to encourage the propagation of those minute insect^ 
which are so totally destructive of its good properties. 

The common kiln is so well known, that little need be 
said iti the way of description, except to enable those 

Vot. XLIV. — Second Series. 1^ a who 
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974 Ducr^^tiom a Vertical KUu fwr ^LrpHg.C^^ 

who are unacqowoteil, with itn ooi|»lrMCii9ii lo joclge jpf 
the comparative meriu of the old tiln and the oi^e hef#* 

after described : suffice it to say, that it consists of a 
fldor, usually composed of Bridgewater tiles, which are 
large square flat tilef« perforated with a great number of 
mall holes; or, otherways, of iron plates . perforale4 in 
the same way ; or of wove wire-work, cither kind being 
8upporle4 on iron bearing-bars extending from wall to 
wall. Beneatti this floorj or kiln head, as it is frequently 
called, are built four portions of arches of brickwork^ 
which together compose a form somewhat similar to an 
inverted frustuoi of a pyramid, whose larger base is equal 
to the* area of the floor; and in the lesser base, which is 
supported on low walls, is placed, at the distance of five 
or six feet from the tiles, a fire, composed of coke, culm, 
or other suitable fuel ; the heated air and vapour froB9 
which ascends into the pyramidal spAce above it, spr^d7 
iog rather unequally over the inferior snrface of the floor, 
passing through the perforations made in it, and tbrougi) 
the interstices between the grain, which is spread in coi^r 
sider^ble thickness upon it; the lower part of the stira^ 
turn thus necessarily gets considerably heated, and the 
humidity is evaporated. Alter a lapse of time, dependapf 
on the state of the grain, it is turned over with a larg^ 
wooden shovel, or scoop, for the purpose of removing 
those grains wliicli were befure at ihe Lap, nearer to the 
heated surface, and those which are su&ciently dried t9 
the top ; and is then suffered to remain until it is fit ^o 
be turned again, if from its previoiis damp state that is 
necessary, or lo be removed entirely from the kiln, when 
a fresh quantity is submitted to the same operation. Ti^f 
length of time it lies on the kiln depends on the proporr 
tion of moisture contained in the grain, and varies from 
five to eight or nine hours j indeed Mr. Tuli states the 

occasiqoal 
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Diiaripium of a Feriieal KUn far drying Cork. 275 

•oeoisional nebestityof it to extend as far as twelve liowst 
Oil the kiins oselid pfeViooily to the ooe I erteoted^ tfce 

average time required for the purpose was seven heart 
and a haif, duriag which time four quarters and a half 
«rere dried> heuvg at ihe rate ■ of foarteen qnarteri and a 
half fer day. ' ' 

* The imperfections of this method are so glaring, that 
it mast excite surprise that no effectual means have beea 
de?lsied to obviate them : for I beiieve the only altera* 
tions either effected or proposed, have been in the mai^ 
ner of healing, whereby the grain might imbibe less of 
the unpleasant flavour derived from the fuel ; with only 
one exception that I ain acqoalnted with, wiiichisata 
mrll in Wapping, where the wheat' it constantly turned 
over by the action of a traversing and revolving rakei 
tlniiar; I believe, to that for which Mr. Barchard wsa 
rewarded by the Society. 

It must be evident that a stratum of wheat several 
inches thick, cannot be equally heated through ail its 
parts^in a short time, and, coniequentlyy that ithe mois- 
ture which' it ezpelied frbin the grains nearest the tiles, 
by the first effect of the fire, in tbe form oi steam, must, 
ia its ascent, be condensed and deposited on the colder . 
graiiia which aie nearer to or at 'the surface ; aqd, eon- 
" sequently,' so fartas regards the upper piirt of theatr^iom^r 
the evil is doubled, and until the grain is turned over (unless 
that operation is excessively delayed), the upper portion- 
does not part withrany of its previons or acqnired moii* 
lure, and when it is turned, it must be allowed to rem»i>o 
long enough to evaporate, perhaps twice, its original 
quantity bf huipidi^, doring which time the part which 
was Ght dried i«-absorbs rniMh ; of the mtiiistoie exhaled' 
from the other grains, by which the time requisite to 
expel the whole is greatly extended ; and in this view I 

am 
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276 D ei cr ip i wA of a VerUctU KUn jot dn^Mg Cofm^ 

AD3 confirmed by the Tcry short time which proves sufii- 
fiieiU in the mode I have adopted. Whether aoj,^ of 
wiuit ohtfBHoai action talwa phe%. dtiriaytal lo lha Hmmt 
in this protracted ttate of htunid heat, I am not prepared 
io state \ but I think it will ooi be doused that the least 
possible tine in which the purpose can be eActedy the 
less chabce there It of iojatiobs chftog* ; aid I also tbiok 
it will be admitted that in those kilns which are heated 
.by the direct action of the fire^ the ioager the grain re* 
mmm^ the more it will imbibe of tbe unpleasant effln* 
tiurn arising from the fod; bat in kibs where tbe drying 
is performed by heated air alone, this objection does not 
exist. The operation of turoiog must obviously he an 
imperfect and inefficient one, notwithstanding e?erj at<» 
tention may be ftotd by the nMn performing ir^ for It is 
impossible he can turn the whole completely; but, from 
the circumstance of its being aa unpleasant operatioo, it 
is seldom performed as offactvally as It perhaps might 
be ; but, let th^ cImv end attention employed be unlimitedf 
stiUy from the inequalities of the surface on which the 
grain KeSj it is ntteriy impomible that tbe tnrningcan beso 
complejtcy bat that soma wf tbe grains remain nndistarbed, 
and inuc!} is necessarily again brought into contact with 
the tiles, and therefore- becomes over-dried, to the injury 
pf the entire quantity; and, in fact, the experience of 
•very day shbirs the ineqndity <of this mode of drying, 
as frequently, if not always, some of the grains are quite 
parched, whereby the <|nality of tbe iinur is much injured % 
wbile otberi are tkrowA off .tbe kihi almott as damp as 
when laid on. 

That the imperfections here stated attach to the use of 
the cdmmoa kiln, every' pacsmi acqoainled with the sabM 
ject willy I belie?e, ^ckeowledge, ^d to snob persons 



Digitized by 



Dgsarigiion of a FerAifolJUUHjor dr^iu^ Cam, £77 

ihe cpotoiiniieaMoii pf an ^i^Qi^aJ t^iz)«dy wiU aot h« 
unacceptable. *' 

In tbe lait€r pAri pf ilie jFm IMi' I mm npfiliid lo bj 
Joba Soook, £aq. tbe p»opf4«l«r of iMfet ' Mitti . i« Bed-* 

hampton, HanU, to endeavour to effect some improve- 
OM^ in bis kiiQ9» so as, if poisible, to obviate ^be exist- 
m§ 6bj€ctioQi» aii4 ^Ith^jug^ l uttk^otideidge tkBX at tbat 
ti«« I ivras perfecllj vitacqiiBitttaid rwiib the subject, vegj 
little reflection sufficed to convince me that tbe prioci* 
|^e9 of the old oietbod were bad ; and I, tberefore, io« 
si«ftd of atien{ittfig mf aherailoQ Jn? the old jtilD4» after 
a good deal of constderatton, propoted tbe .adoptjoo of 
one altogether new, boUi in construction and the man- 
ner of its operation, wbiab I beped would .poiaeia in aa 
emioent degree tbose properties >«hieh. are evestial to a 
perfect mode of drying, and which requisites I conceiTe 
tp be, the exposure of a very tbia stratum. of grain, an 
ei|aal temperature, tbe passage ef a vety large qaaatitjr 
•f Waroi air, add 'ai^ umoterrupted lameittl. or tomiog; 
each of which are indispensable where perfection is sought. 
Xbi& propofution was approvpd^ and iu June last ^jsar it 
vas aet to work, and 4he«£rati ferial soffiateatlj proved 
the aefieraority of the DielriaMliQd.oiref tke old one, for 
the work it did compared with one of the old kilns, wbieb 
Was^at work aiew days before^ and^with the same wheat, 
|i|af ]i|ft|]ier'iiMMre than al m% to.QHtt. . T)iii»iiadeed, far 
^^ceded 'ihe effbet my «ieft*iMigiHae.ettticipatioiis*hiid 
suggested, aud amply condrmed my previous opioitin of 
the bid JuIqs. TbolsaBctiooed by tbe, test of experienoa 
iiinhnni^ it to .the doaaidtfaftuia ,al .tbe iSodietj of Atts^ 
feeling consdom tbat theamporfeance of tbe subject will 
.be tboogbt sufficieot apology, for this couimuuicatioo, 
pakticaiariy as it hm sow analogjF lo the nltunala ol»|eot 
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£7^ Dmr^Un of aF triical Kiln for drj^ing Corn, 

tlie prefnioiDi No. 34, *^or harvesting Corn in Wei 
Weather." 

The-drairitigi «ap]teak>iy 6i ifKe-mchiDe are, 
^ FI ^ 1 (Mm Xf f I.) «ii«lef ii«#a.- • . 

Fig. 2, a vertical section through the line a b, ' ' 
Fig* d# II horizontal section through tiie line c d, uxd-^ 
Fig. 4> A vertical aiMtioil of the fire-plac* on tbe Ine 
trf* Tlie stttn» lettert iadieiite the lame parte in each 
figure. The body of the kiln is composed of two con* 
oeotrio cyhnders A A and B closed at lop and bottom 
by two ciooceatric oonm C C and D Di the external cy* 
liodefy andibe bates of jts two cones, are six feet two 
and a half inches diameter, and eight feet high ; the in- 
ternal eyiiader and its two cones are six feet diameter, ^ 
and lem leet ten ioofaea high ; leavipg an aooalar apace, 
one inch and a quarter wide, between the internal and 
external bodies^ which are perforated iron plates, having . 
2^300 anali holes im eaob square foot. The kiln is sap- 
ported on .fite- cMt^iioacolainiis E,E,By£|E> MX feet 
six inches higii, which ' are attached at 'their tops' to a 
strong-iron ring which surrounds the base of the cylinder^ 
From |he heads of these coWuds desoeiid .along tbe sidea 
of: the cose isre long bolls 6,^6, 6, 6, which' are 

passed ihroiigh the ^auie Dumber of lugs in the cast-iron? 
ring which surrounds (he neck of the lower cone; 
Iron tbe sameirkig H ako proeeed-ATe stays I, 
which are lasteoed throng the middle of the .eoloaivt^ 
by a nut on each side. The columns were aiade of the 
height here staled, -for the purpose of enabling the wheat 
to be roeei?M}ii^»aGU, thai being the most ooaeewmt 
under the puf dciiiart^ w a m s ta nces-; bat in a nuH wfaenr 
an elevator is near at hand, or where it would not be in^ 
oottYCaieAi io^alie^w the wheat to mo on the floor, the 
whole kiln might be brought lower down, and I would 

always 
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a]wayt recommi^nd .«s great a length .of , cylinder as the 
height of the granary door will f^giitiof> by the graiiir 
having a greater dUtaoee to des<«od> rtbe motion would 

be more rapid, aud, consequeiuly, iht; tiirtiing will be 
more couiplete. The body is 8ustain€;d both interoaUy 
and exCemally by iron hoopi |£j.K»K, apd the distance 
between the cylinders is pr€;sefved by a number of short 
stays. When the kiln is in operation, the annular apace ^ 
before spoken of is entirely fiUed with wbeati by oieaos 
of ^he spont W, from the granaryj vf hlch Jteeps vtp a 
constant' supply as fast as its exit is allowed at the dis- 
charging spout X, the opening of which is governed by 
a regulator, beiug adj listed to t^e time -requisite to eva« 
pofate the moisture* 

In the front of the kiln is cut out a space L, M, N, 0,P, 
iu which is Exed the fire-place ]d» 0« in which Q is 
the $re-hoIe, and R.j R, $re openings with do^rti^ for the 
purpose of cleaning the fluei; S is the ash-hole^ and T 
the fire-bars. On reference td the sections, it will be 
se!9n that there are vertical air-paaaages round which the 
Bmp and h^t of the Aiel oircillates to the right and left, 
nntil it reaches the ebimueyi which riM through nearly 
the centre of the kiln ; the course of the flame is evident; 
by the direction pf the arrows^ and in. itA passage to«tbe . 
chimney it Yery powerfully heUts the pliites which form 
the sides of the atr^passagesy and oeoatilons a constant 
lush of hot air through them into the body of the kiln. 
The whole of the fire-place being eaelosed within the 
kiln, it is entirely surrounded (excepting in the front) by 
a thin sheH or casing of grain ; and, from its perfect insu- 
lated situation, no part of its beat can escape, without 
having first performed its destined office. , Tbe triaqgolar 
apace or opening immedjpttely over the fire*plaoe answers 
' two purposes, the cliief of which is, diverting the wheat 

.as 
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Uimr^fikM o/m Vtriietd Kiln Jwr df^ng CWi 

m it desceinby. from eomiiig too oeiir the fire, wheiebjf 
N woiiM h€ pftftetf«d \ «ftd U affords aconveoiebt eDtr«liei$ 

inio ihe kiln when requisite. It was at first intended to 
tise a plain open fire-piaee^ with coke or culm, when • 
chinney wottld have been onneceisary, aod all the heaf 
wottid be ' aVaiMle, whieh With a ehimDey ft not pot« 
sible, as of course some heat escapes that way; bat it 
Iras thought desirable to have a close dre-piace, which 
W6iiid produce the required effect with any ordinary ftlef j 
Oiclrely by {he ra!jiant he«t of the iron -plates and a ^n^ 
rent of hot air, without subjecting the wheat to the efflo- 
tia arising from the fuel ; and I accordingly made it in 
the way here shown/- The ftont pact of thcf ire-place ia 
iOpported on the heads of the two front cotamns, and the 
binder part within the kiln by the pillar the top of 
which il fixed in a soefcet in a bearing-bar across the hot* 
torn of the ilr#-plaee, and the lower end acaaiis hir a onp 
in the intersection of an iron cross, which rests in the 
ring before-mentioned, and the weight of the iire<* 
pbce ([nearly 16cwc,) in bonseqaently tastained by tiia 
bolts 6 G/ tHihifa descend fUm the beads of' all the co** 
lumns. This weight might perhaps have been reduced, 
but I would rather make it heavier than lighter; feeling 
latiirfied thatthd dryl^K idnst be the mole regnlar, the 
gnfster the weight of nietbl in the fire-plaCe ;- as froaoiany 
inattention in the care of the fire, the temperature of the 
whale mass would be less suddenly affected, either by. 
axMsr or defiecftal firing*^. ' - ' . 

r ♦ » « 

* TbeJMsigj^t cl the fira from the fronad Miders a^tssfarf fafnir 
convenieiit means of reaisbiB^ it, far wHich pnrpoie a platform it 
raised al&oiit four feet six laches, supported on. brackets wbieb are 

bolted OD to th6 two front columns : and oo this platform the niaa 
stands tu alteuti the fire i which, if (as I hare elsewhere observed) 
the whole kiln b beoughi lower down, would be uopeceMsry. 

From 



Dacr^tian of ^ rmftiMi Kikfir dryit^ Oxm tai 

* 

^ Ffom thit dflteription, together wtih ibe drawing, the 

construction will be easily understood; and few wordB 
will be requisite to explain its operation. Tbe fire bav* 
log been lighted^ ibe wheat 41 adioiued from the granary, 
the regulator at bottom being for a few minutes kept 
shut; wh^n the annular space being full, the only way 
the warm atr contained in the upper part of the kiln can 
cicape* ii ihroogh tbe holet in the iron and the inter* 
stices between tbe grains ; and as tbe stratum or shell of 
wheat is so thin, the ^passage of air is very rapid, and 
CQDieqnently the moisture is taken op by it, and carried 
off with the ntmoit celerity. With regard t6 the inotion 
or stirring it undergoes, a few words may be requisite. 
It is obvious that tbe apex of the cone (where the wlieat 
enters) must have the greatest beat ; here it is in a state 
of constant diverging mention, rapid where tlie heat is 
greatest, and progressively slower as the temperatare di- 
ipintshesi until it reaches tbe cylinders, where tbe mo- 
tion becomes equable. Here the wheat would perbafNi 
descend bodily (particularly if tbe kiln was made of wove* * 
wire» as at first intended), but the roughness left by the 
punching of the boles in the iron-pktte, is highly iisafal, 
a&tbe little resistance it ofl^rs to the graia sliding down ^ 
produces a consiaut, slow^rolling intestine motion, whereby 
every individual grain is exposed to the same degree of. 
temperatare ( it then agaip converges in the fewer e€m9, 
piwdncing the same turning tatd mixing motion, as in tim 
upper cone, and ultimately escapes through the spout at 
the bottdm, either into ^ks, or on tbe ground, as may 
be4esiied«. It will be perceived that en^imationisal * 
first strongly excited by as considerable a degree of heat 
as the purpose will safely admit of, which evaporation is 
then gently kept up by a progressively decreasing tern* 
perature, as tbe grain descends towacds tbe discharging 
Vol. XLIV. — Second Series, Go spout; 
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tM DmdrifHfn of a FerticJ XOi for drying CarH. 
^^oui ; and it will Im obvioiw tluit the grata liecd not be 

subjected t6 the iarae degree of heat during the whole 
time it is io the kilo, if we reBect that in each individaal 
graio^ the sarfiice it very tpeedily dried by the elevated 
.lettpennare of the air it it at trit exp6ied to $ and theh 
the superficial particles abstract the tnoiiture from the 
internal ones with considerable aTiditj* The external ones 
being alreadj eofficieBtiy ivanAed, give oat this aqqatved 
noietttre in th« form of filpoary which ii eegeriy takeir 
up by the passing current of warm air, the miscibility 
of whioh with water it increased by its increased tern* 
peiatnre s and I am eertain that a gieater degin^ df htuM 
may safely he applied while the grain is constantly turned, 
than could possibly be allowed if it lay at rest, whereby 
the part immediately exposed woold inevitably be over-* 
dried. It may alto be mentioned that during the time 
the kiln is at work, the operation of screening is to a 
certain extent constantly going on, by which much of 
the dust, leedy insects^ and other extraneoos matters are 
•eparaled ; and it it well Icnown that grain cannot be too 
well screened from all impurities previous to storing, as 
its perfect preservation depends moch on that circom*' 
slaoce. The lapidity of its operation is such, that when 
it was tried on two different days before I left it, the 
grain flowed from it, perfectly dried, four bushels and a 
hi|lf, in five minutes and a half, being at the rate of 9g 
load, or 14jr quarters per day ; whieh can only be ae- 
counted for by the circnmstance of the aqueous vapour 
being carried clear away at once^ without any pArt of it 
being deposited on other grains, and from the great quan- 
tity and rapidity of the current of warm air which con- 
stantly passes between the grains, taking up the humidity 
as quick as it is converted into vapour; for the tempera* 
t|ire within the kiloi ak far as I cduld leaeh ta hold the 

' thermometer. 



Det^ription of a Ferlical Kiln/of drying Corn, 383 

iherfiiometter» did not exceed 94*$ aadiMlced leeereeljp^ 

know how I can show the imperfections aad inr^riority 
of liie ordinary system plaiAer, than by sayiog that Uw 
gnMn (aodef an average state) doea not venire to re» 
main in the new kiln longer than half an hoar, while ih^ 
same wheat will not be dried on the old kiln in less than 
seven hours and .a half. Thus the advantages^ vhei^ cobit 
|MMred with the eommon milL-kiln» will be teen to be thete 
-T-Tthe horisontal space it occopies is not more than one- 
thirtieth of that which would be occupied by the ordinary 
kilos capable of perfbrmiag the* same qaantity of work) 
it saves all thelabonr.of the scoop required in charging^ 
turningy and discharging the common kiln ; the wheat ts^ 
kept in a constantly uninterrupted state of turoiogi ior 
fifnitely superior to that by the agency of the scoops aitr 

' not even a single grain can. remain at rest; the compare^ ■ 
tive consumption of fuel Is much lessened, being about 
half a bushel |7er load, and common coal is more fuit* 
able for the purpose than culm,, which gives, lesa B^me^ 
and is more expensive ; it is dried with- perfect eqaality^. 
and^ above all, the quantity it will dry is six or seven 
t^mes. aa great as by. the common method; foti the. kiln, 
which was remdved to make room for the new one, dried* 
(as before stated), on the average, fourteen quarters and 
.a half per day, aad it will be seen by the accompanying 
certificate, that the medium quantity is ^ quarters; then, 

. aags : 14*5 : : 6*5 : 1; Or, if we take the quantities be- 
lore-mentioned, the proportion will be as ten to one. 
^or as 145 : 14*5 10 : 1. This to the corn-merchant 
is-an.adtantage of much importance; as frequently, on 
sudden changes of the markets, it is desirable to. ship the* 
grain with the utmost dispatch, but the shipment is often 
much dieiayed by the necessity of kila*dryiog the . cargo 

previous 
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eS4 Descriptum of a Feriisal Kilm for drpng Cork. 

prtVMMWit^ kNMliBg'tbe .veNcle ; bj wbicii delay, aritnig 

from ilie tardiness of ihe coanmon operatioo, the advan^ 
Uges of A good market are not unfrequentljr lost. 

I bavc ia ibe ootset aoltetd -the oocMiooal ntecwitj , 
thai fooierr are iifidef of dfying tiltir crops of €oni> 
peas, beans, and for the use of the farmer only, this 
kiln may be made of iess tioe)' oiilesa in very large eata* 
Uiahmentay bat it is on a large vcalo tbat ibe advantages 
will be best shown ; neither does cbe expei^se iaerease 
directly aFthe dimeosions. The application of the prio- 
eipla here osed to the purposes of malting^ is easy and . 
evident; bat considerable oiodification in the detail woaM 
be requisite, as the germinaiiou of the radicle would 
prevent tbat kiod of semi-fiaidity of motion which simple 
grannkr substances are sasceptible of. 

Thns having stated all that appears to me reqalsite to 
^ render the thiug clearly understood, I beg to repeat that 
my perleet oonvictioti olilsosefuluess and importance in 
the pKserratiott and pieparation of one of the most vala« 
able and indispensable artieles of baman sasteaaneei ia 
my inducement to submit it to the Society's consideration, 
and if any farther ioforaMiion ts • reqoirod, I shall feel 
happytoglveitiApersao.' ' ' ' 

• ' » » • \ 

CEUTIFICAIii. 

This is to certify, that Mr. J. Jones, of tligb Holborn, 
did,^ia July .erect for ase a kiln for dryiog wbeatr 
on an entirely new oonatractioa 9 ihpt it^oeeapiea very* 

little space; it saves the labour of the scoop in charging, 
turning, and discharging, as ia the cosHnon kiln \ the 
• . grain 
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On a^ tarlif Varidy of Uone-Bean* W5 ' ' 

grain is kept constantly in slow motion, whereby the dry^ 
iDg is more equal, and it will dry frdm 60 to ISO qaarters 
ioMhom. JoHN'Smoit." 

A forllier eertiliaite tb the Mine eAd^ at the fvaoadl^ 

ing, has been received from E, F. Hawes, Esq., of Crow- 
boroiigb Lodge, Ea»t Gf instead, for whoiu Mr. Jonealiai 
cooscnicted a-kilii. 



On a» tarfy Fanet^ qf Hinte Bean. 
W. Pyle Taunton, E$g, of Gicwau 

From the Transactions of the Society for the Encou- 

RAOBMENT of ArT% MANUFACTURES, and COMMERCE* ^ 

^ TAe larf^e Silver Medal was given to iUr« Taq^tok. 

for ihi$ Ommmmcaiion. 

Perceiving that you have offered a premimii for 
the eilkivaftiofi of «ny species of beaut whteh' shall bo « 

eleared off the ground, ripe, before the middle of August, 
I take the liberty to sobmit to your consideration my 
bmdble preteosaont Rt a dah&Rnt of that: preuiiiitty kk * 
respect of the caldTation of the winter-bean ; 'a tariety 

which I have not met with in England, in the hands of 
aoy other agricalturist, nor can I inform yon. of what 
country it Is a native* I derive my stock from so small 
a qnantfly as a piAt commanicated to me by a friend on 
the Continent aboat six years back; from which small 
beginning I have gradually extended my stock notil I 
conhi'make this variety *the snbjeot of €M cnltore. * Its 
properties are; that it is a small, firm, plump, and heavy 
seed; that the plant is very productive and very hardy; 
that'it ought to be sown in autumn, aod that it admits n' 
very considerable latitude in the time of sowing, inaa*' 

much 

• -■ 
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Omak $arfy F0net,y of Hohi^Bmh 

mwcb at I have had thefinettof prodace from the ripened 
seed which has shed itietf ia July, and have alto had it 

succeed well, tboogh sown late iu November ; but the 
thne of towiog to which I thoold give the preference itp 
thattoothof Oetoher; thai if the knd he properly 
Heved from stagnant water, the young plants bid defiance 
to all (he frosU of winter, even in the coldest and wettest 
dayt ; aad that if» at I have tometimet teen it happen^ . 
after the bean hat renewed iu growth in Spring, end 
made considerable progress in fresh vegetation, a severe 
honeycomb frost, attended with aliernate thaws, cuts iu 
tender tfaoott, the plant indemnifiet the farmer, by til- 
lering ont with increated vigour from the. roott, which | 
have never known to be affected by the vicissitudes of 
the weather. Indeed, in all circumstances, this variety 
tiUert ont very freely; ioiomnch that in 1821, when I 
had drilled only teven gallont of teed on five roods of 
ground (which is only after the rale of five and a half 
gallons to the acre) at intervals of eighteen inches be* 
9 tween the drills, I found that the planu were thicker ihan. 
wat contistent with a full crop of grain. They are very 
prolific, and I have always had abundant reason, to be 
satisfied with their produce, until the present year ; but 
the extraordinary ' mildneit of the latt Winter having; 
caused all the beans which I had sown in September to 
blossom in March, and the beginning of April, some, 
cold weather, which snbsequently entned, prevented the, 
earlier blotiomt from tetting, and canted a contideraUe 
degree of blight, which I had never before experienced; 
and a small quantity of ground, not exceeding thirty-one. 
rodt, which I towed during the month of Noveniber^^ 
proved much more productive than any of those which [ 
had sown earlier. I have, in every instance hitherto, itii 
the climate of Surrey, where alone I ha.ve tried these, 

beant. 
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faad them all harVetted belbrt the last day of 
Jaly/ iMid the seed has always then beed hard, dry, and 

bright. 

A b^ao possetsiog these qualities appears to promise 
the following important adinaitageii tb the eidtivator i id 

a season when beans are scarce, it may be thrown into 
the market in the end of Julyi or beginning of August ; 
and inasmuch as it g'reatly resembles aii old beaii in iti 
hardness and dryness, it may reasonably be expedited t6 
obtain a price nearly approaching to the price of old 
beans. No competition can at that time be apprehended 
from new beans of the varieties usually sown, for they 
are iit that time still growing and in kn unrtpcf state. 
Next, the Winter bean being ripened ia the heat of Sum- 
mer, yields to the flail as soon as ii is carried from the 
field $ ' whereas the later Tarietiesi coming to niatnrliy only 
under the weaker and tnore uncertain suns df Autumn, 
require to be kept longer in the stack or barn to dry, 
before they will . readily thresh. The farmer, therefore;, 
eauf convert the produce of this variety to money, on 
an average three months earlier in the year than he 
can the prodnce of the ordinary sorts. Next, the weight, 
plumpness, and hardnesa of the sample, will at all times 
recotomend It, and ensure a superior price. Bat the 
greatest advantage which it offers to the agriculturist, 
above all, in those rich soils which permit the long-con- 
tinned alternation of wheat and beans, such atf the vale 
of Pewsey, the vale of 'Eveiham, and other highly-fa*' 
vonred districts, ia this, that after this bean-crop is har- 
vested, there still remains enough of the heat of Summer, to 
give to the land which has borne it a imty effective fallow^ 
before the season requires the succeeding crop of wheat to^ 
be sown. If, in 1818, or in 1822, the plough had been 
put into the foulest and wettest ground, on the 20th of 

July* 
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July, »t which lime my beans were cleared, or cVen 
wilhiii • niOAtb 9tm ih»t tim^, there* was sufficient aab- 
sequeot heat and drooghl to have roaated and kiUod 
every weed, and to have so coro|>lctcly dried aaditon* 
tmpted the toughest clay, that upon the first •succeeding^ 
natns it ahettkl all hate lUveied into the finest tilth, pm^ 
fecily dcao, and teady to leoeive wheats aoy othet 
feed, whereas, in the ordinary course of beaBp-caltwoe^ 
the beaM often are scarcely got off in time to plough 
for wheat t and the land b then fiw|aeiHly so foai aa 
to be unfit for any crop al all, without an iatenenii^ 
fallow, 

I. have found thii crop well adapted for sowing there- 
with thaaaada of perennial gmiea for permanent meadow. 

I feel called upon to make a remark on the quantity of 
land which I have this year sown with these beans, and 
libmh I hnmhly cooceWe ought to be considered as 
Rooming to the ejrtcnt (five.aerea) which the Soeieiy 
has required. The largest of the fielda^ caBed Claypoa^ 
field (teo acres, one rood, and twenty perches), which was 
aclu4^ town with them, at intervals of twelve feet be- 
tween drUI and drill, will not, pfohaWy,.heoooii«ewd 
by the Society as a space of ten acres faifly o-opped with 
beans; but it may with propriety be considered, that an 
intervaf of thioa feet between the rowa u a pioper ao4 
husbandliko dittanee for the enhivation of b^aqi^ mp^ 
cially since the crop sown at eighteen inches was fian»4 
to ha too olenaly sown^ and if this be allowed, then the 
tame number of roira of beattt which were SF^ad over 
ten acres, one rood, twenty perehety attwdvefoiet intei^ 
" valf will, at an interval of three feet, cover two acres^ 
iwo roods, fifteen perohet. 

-let 
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On mi earfy Fariiiy of Hm^Bimt. 169 

Let Claypood field, theftfore, be eontidered at 4 15 

in West-LondQii'laae field the beans were •••• 1 1 26 

In Ruifett field the beans were ••••••••'••••••1 1 0 

laFeack^iokkselhadof tbetebeaoa ••••«••• O 0 31 

And the total area of the beans will be . 5 1 32 

thos ezceedtbg the quantity which the Society requires. 



^ With respect to the expense of ibe culture of the win- 
ter beans, my answer musi^ to a certain degree^ be hy» 
pochetiisal; becaate, in tbeyear in wbicfa the cfop grew 
whmof I bate tent yoo a lample, the beaae were not 
my primary object ; but my primary object was, the re- * 
dacing of a sti£F, sour, clay land to permaneat meadow 
(a •am«pt.to.wbiob I have given inanj jeara alltntion, 
with the mostaatisfaetory reralts), and I only oMnbined 
the beans with that object, because I wished to increase 
and propagate the beaos^ and had no other ground ready 
to take them^ The conrae of crops in Ciaypoiid Md ' 
(whara the' beans slood. at tw^ve feet inlenril betsveen 
the rows, for the several preceding years) since I first oc- 
cupied, the land was — - . 
.Harvest 181d«^Wheat; dmiged for 
. Harvest 1820. — ^Tares, fed off with sheep, intended to 
he sown to grass in August, but the showery weather 
fweffotad liy getting the land fine cnongb far grass that 
. jrear ; wheMfofe, I again sowed for 

Harvest 1821. — Tares, fed off with sheep; and in Sep-' . 
tember, sowed it with grasf and beans at twelve 
ftu interval^ thinking to steal from the grass a crap of 
beans, which, at this wide interval, would not bnrt the 
grass. I am of opinion that the excess of manure in this 
field, which would have been beneficial to the grass, . 
Vol. XIiI v.— SneoNn Series, Fp assisted 
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M$hl€d M> force the growth of the beaas prematureljr, 

also iQi |NE»v6ai ibwr MtnriDg their Mcd, and to 
imdfir )hw. OAMW obnokioiM to the bliglit. At I hmi 

high; narrow /idges of old arable to level in this as well 
as in all my. fi^ids^ before I could bring them into a fit 
etste for ft meadow^ I ploughed io the Sommerof 1820, 
<ir or seveo timeft^ tp level the ridges, and in Summer 182I| 
I ploughed about three or four tiuies; rir. half the ground 
liiree limes, half four times, besides maujr harrowings : 
vi^fil^l^ct betog to>|Nrodoce lor the pwm*m fine a tilth 
ai .powible (which is inditpentable for the purpose of 
creating meadows in the best manner) ; but for the beans 
oi4y,^had thajr be^o my principal objeoty 1 would m>t 
hafe.gjv^u more than a •ingle ploughiog, and much less 
Bffanure. The committee will observe, that the heaps ii% 
RufFett.6eId w«re the very worst of my whole crop. 
;,TJk piece of laiMl. in West>Lbii<loB-4aiie fieid, wbioh 
bor* l^aansr wal thud cropped :t— 

• SuQimer 18 ly. — An imperfect Summer fallow, I not 
having time to spare to it from other objecti* 
»:&|Mriag ild0Q;*-Gales; ins; cbqa eavaiiar, cfaon oaalet 
deJFiaiidi'es, dbon MoeUier, and ebon milfo«^t6te% »ixed» 
in drills, at two feet four inches : dunged for 

Harvest 1821.— The same (after being cut for aiieep in 
the Sprio^». .ap^ aurted to a distant meadow) atood Ibr 
teed', and ptoda bc d a orop^ 

]8^«^The same (having been once or twice ploughed 
between the drills in the Autumn and Wkiler) were fed 
o9 by aheep in thc^ffkring ; their gnawiag of the bark of 
the stalks killed niany plants ; the others stoofl and per- 

» fected a second cr<^ of seed in SMmmer 1822 ; after 
ithbhy about three or foor ploiightiigs were giveii to level 
the ridges, with a view of soWing grass thereon ; and 
cocksfoot (daciylis glumerata) was accordiugiy sown in 

< ^ September, 
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Qn an tarbf Fanciy <^ Horse-Beaa. SQl 

September, 1822, as soon as the beans had been sown 
aod harrowed in. It will be observed^ that no maoure 
was applied to this^ except the origiiifil dimgiDg for the 
cabbages in Spring 1820, and the droppings of the sheep 
in April 1822, which may be conceived to be nearly 
counterbalanced by the sconi^a of a crop of cubage 
carted off, and two crops of cabbage**8eed| so thajfc .no 
partiealar indulgence in point of manure c«in be said to 
have been shown to ihis crop^ aqd ihis crop the ^ciety 
will be pleased to reiDeoiber« was better than that ito 
Roflfett field, but still was a bad crop, being too «atly,^ 
and thereby blighted, and also being a good deal shaded 
by hedge-row timber. Had it been my object to sow 
. beads only, I certainly shoald have given' only oiie plaogli* 
ing fbrthen. 

* The land in Ruffett field was thus managed > 
Harvest 1&19*— 'An imperfect Sammer fallow. ' 
Harfeet 108O.-->Searlet»robe potatoes, WHh iiingt *' 
Harvest 18dl.^The vidges ploughed'dbwn, and levels 
led by three ploughings and five harrowings, and sown • 
in September with b^aas and cocksfoot grass. 

This oodtsfoot jproved an excellent^piaat, and it iMHl 
as good a piece of perfectly clean coeksfodt'i»aAy#illilfli 
fifty miles of London, the ground having been snfficieotly 
fine when ti was spwed* 

The committee will peroeive, that the clreumttance of 
sowing grass with the beans entirely precluded hoeing in 
all of these instances, and that the produce might have 
been leasoMbly expected to be more advantag^onti if 
haciiig had been performed. 
* • • 

TO B£ CONTINUSn., . ; 

, • . " • * . 
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Diuripium a Nem Evicting Ttittc^t* Bg Davjd 

• With an Eograving. 
Frofli the Edinbvrob Philosophicai. Joubnal. 

The only improvemenis on the' reflecting teletoope 

which have been proposed during the last century, are 
those of Leoiaire and M. Burckbardt. The first of these 
authors tnggctted the idea of enplojing what it called 
the frtrnt vkm in Newtonian telescopes of a large siie; 
and this method was found of great value in the magni-- 
£ceot iDstruineots of Sir WiUiam Herscbel. In this case^ 
the amaU specnlnm was laid aside; and the observer, 
placed with his back to the object^ looked through an 
eye-piece placed oo one side of the mouth of the tube, 
wUie the raji issuing from the object entered at the * 
other aide. .By this Bmns a second reflearion wae 
avoided ; and though a slight distortion io the image 
must have resulted from the obliquity of the first refiexioo, 
* jet the iodiiiatiMi of the tnoidei^t and the raieoted mja 
waa too smaD to produce any perceptible enor. • . 

In order to shorten the reiiectiog telescope, M. Burck* 
bardt, of the Academy of Sciences, proposed to snbstitnte 
a plane qpecnlnm in place of the tmall oonefife tpeemhtm 
of tbetSregorian tdemope. By giWng the plane specn* 
lum half the diameter of the large one, and placing it 
hfUf'Way between the large speculum and its principal 
focus ; it intercepted the cones of rajs at the middle, ol 
their axis, and reflected them fti foci within the perfora* 
tion of the great speculum. In extending this principle 
to the Newtonian telescof^ M. Burckbardt proposed that 
^e plane speculum (of the same uu, and simihtflj pbeed, 

as 
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as in the preceding construction) should be incHned to 
ibe reflected rays, so as to throw the image above the 
greai speailttUiy where it is viewed by the eye^glaBs* 

The diiadvantages of these coDstnictioiis are very oh- 
vioiis, and are by no means connpensated by the trivial 
advantage of shortebiog the telescope. The difficulty of 
giving a good figore to a plane speculum one-half th^ 
diameter of the large one, the loss of lightr by a perpen- - 
dicular reflexion, and the circumstance of the plane 
speculum intercepting such a large portion of the inci- 
dent rays, will prevent this construction from being car- 
rad into effect 

Mr. PatersoD had previously constructed a Newtonian 
-telescope upon the very same principle as that of M. 
Pvrokhardty hot with this difference, that the plane spe- 
culum was placed at one side, so as not to intercept any 
of the incident rays, and consequently the great specu- 
* him indiaed to the incident rays« This, however, can* 
Bot be considered as an imprpvement; for though it re- 
moves the objection arising from the loss of light^ it in- 
troduces the much greater evil of an oblique reflexion, 
and consequently m distorted image. In telescopes of five 
hti focal length, and an aperture of seven and a half 
inches, the inclinaiion of the iucident and leilected mea- 
vures h cihoui eleven degrees. 

We believe il will be admitted by every person who 
Imw had much- experience in the use of reflecting tde^ 
scopes, that the Newtonian form is decidedly the best* 
Its construction is so simple, and it is so little liable to 
derangemeni from accidental causes, that for popular 
use, on a small scale, it ia superior to the Gregorian one ; 
while, for instruments of great^ize, it is the only form 
that ia practicable* But even when we consider it in H 
•cicDtific poinl of viewji it has the advantage of the Gre- 
gorian « 
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2iM * DeicriptUn of a Nem Reflecting Telescope. 
goriaa form* It is nore €asy to give a perfect figwe to 

an utiiloim circular piece of metal tliaii to a perforated 
disc i ihe spberioai «l>ef ration is less^ iu to far as it is not 
iocreiied by e sceond spherieel mirror ; end tbe qnantitj 
of light reflected fron tlie oblique small speoulvni it de^ 
cidedi^ gr^aier ihaa wi^ea it is reflected at a vertical is- 
cidence* 

If vre could dispense with the use bf the sipall speenla 

in telescopes of moderate leogth, by iaclining the great 
speculum, and losing au oblique^ and> consequeniiyy a dia- 
" torted refiexioOf aspfopoted first by Le Maiie».we sbeiild 
consider tbe Newtonian telescope as perfect; and on m 
large scale, or when the insUument exceeds twenty feet, 
it has undoubtedly tUis cbacacfer^ as oothing caa be more 
sinple than to magnify by 'a single eyo^lats tbe iaMge 
.formed by a single specolam* 

As the front view is quite impracticable, and indeed 
has never been attempted in iustriuneats of a small size, 
it becomes of great oosseqneiice^ im a praatwal pohn nf 
Yieir> to remove aa much as possible the evils wbioii 
arise from the use of a small speculumb These evils may 
b£ thus eaumerated. 

I. if ire suppose the light roflecfted by the Im^ afm- 
oulirm; or the light incident npon the small one, to * 
amount to 10,000 rays, then tbe light reflected by a well 
polished plane spejcalam will not exceed two-tbirdi of 
thisy or 6666 rays, at a vertical inpideoney a»d pirobaUy 
not above 69OO at an incidence of 45<>*; consequently 
3900 rays out of lO^OQO are lost by the use of. the plane 
tpf^abim. 

a. Besides this great losa of Ugbt, ire have to encovB^' 

ter all the errors of a second reflexion, arising fro 111 iro- 
perfectipuiei of surface, and also ^ from imperlediioiis of 

*^The law of variatiou is yet uudeleriniQed. 

. figure. 
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figyre, as it 18 iiiHirefMliy admut«d that a tiiriwe of gktB 
if modi fvperior to a metaSic sarfiice ; and ](fewton bat 

himself remarked, That every irregularity in a reflect- 
idg superficies^ makes tbe rays stray Jive or six times more 
oat of tfaair due course than the.Hke irreguiaritiaila a 
Mfraetmg one.^ 

The deviation of a ray arising from the imperfections 
of a redecting surface is to the deviation arisiog from the 
infeperfeciioDt of a refmiaag sarlaoe w^Jbut to one, 
therefraetioa it made fit>m glass iato air ; and at to' 
one when the refraction is made from air to glass. 
* Xhe construction by inchich I propose to remedy these 
diiadiraotaget it tbewn in Fig^S (Plate XilLX wiiere AB 
it tbe tpecnltttt re<fi^ting the parallel rays R R By to 
a focus at F. The cone of rays A, F, B, is intercepted by 
an achromatic prism QH, which refracts tham to foci at " 
/, where a dittiaot image it foritted ia the ^terior fooat 
of the eye*glass E, by which it is magnified. The com- 
pound prism G H being composed of a prism of crown- 
gktt Q, and a prim of flint-glatt united by a eemeDt 
of^a mcao refraetlve ponieri the lott of Mgbt tnstaloed bjr 
the pencil in its transmission through the two, will not 
exceed 600 rays of the 10,000; as the light transmitted 
tbroagb a lent of glatt is, aocordlog to Sit WsHian 
Hertchell't experimentt, 94850 out of the 10,000 inei- 
dent rays. Hence the hght fost by transmission through « 
the prism, is not one-fifth part of tbe Ught lost by reflec- 
tioa^ and the enrort of refleetion, aritiag from defectt of 
tat face and of ^gare, are ako- incomparably iett; At tbe 
refracting angle of the prism G wrll require to be larger, 
io order to produce a gi?en devration F, U,/, when it it 
opposed by the refraction of the flhit*glais prism we 
may place the correcting prism H nearer the focas ft as 
shewn in Fig* andjnake it of crown-glass ; or it might 
^ even 
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' even be placed at beyond the fooafy and in cooUct 
with tiie lent £. ii thi» tbould be found advMitageooiy 
the prism and the \»a% aight be foAned o«t otte piece 

ol glass, or a siagle lieni ispliere of glass might be used, 
the eye-hule being placed at suci) a pdint of tiie bemiti* 
pherical surface, as to obtain a variable prism of ibe re* 
quired angle united vitb a plano-eoovexlcns. 

Every plano-convex lens, or plano-concave lens, maj 
be convened into a iens and a prism combii^, hy sbifw 
ing tbe eye-bole from the f ei^ex of th« lena to one side* 

As Dr. Maskelyne foand that tbe Greenwieh Nevto- 
oian telescope was greatly improved by incliniog the spe- 
culnmy or rather its axis, aboa^ two and a baif degrees to 
the axis of tbe tube, it follows^ that it performed bnst 
' with oblique pencils in a certain direction. Before fitting 
* ' up this telescope, therefore, or indeed any Newtonian 
telescope, it sbonld be ascertained, by taming the ipe« 
onlnm in its .cell, and giving its axis various degreet of 
obliquity, whether or not its performance is improved. 
If this is found to be the gaae, and thai the angle of in- 
clination is, for example, two and a half degieas^ we 
shall then require a liM angle in the prism G, as past nf 
the deviation of the pencil to the side of the inbe 1% 
already produced by the new position of tbe a^>s of tiie 
l^ieonlom; 

• It is obvious, that any rays incident on tbe prism G H, 
parallel to the tube, will be refracted upon the side of tbe 
tube, and will have no effect upon tbe image ; bat if they 
should be /bought injttriooi, we hM% only |o. phwe an 
, opaque screen, of the same sjse as G H and its arm> 
somewhere between G H and the mouth of the tube, 
so as not to iiuerf^e^ witb tbf cone of refracted raya 
G,H,/. . _ 

This 
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This form of the reflecting telescope enables us to con- 
struct a very siiople double image mierooieier, ihepriioi 
. Hf eithet when voited- with Q« as in Fig. 5f or when se- 
parated as in Fig. 6, being made of a doubly refracting 
cry&taiy cut in sucii a manner as both to correct the co- 
Jour of G, end prodoee the two Images. ^ 
^ In viewing eclipses of the son, or the kinar due, or 
any other celestial phenuiiienoD, where there is eiiher too 
much light, or more than is necessary^ a telescope may 
^be.fitted up to permit n^ore than one person to see through 
it at the same time, by allowing a portion of the cone of 
rays to be refracted ilnongh another prism to an eye- 
at lite opposite side of the tube, or even by having 
/our prisms refracting a fourth part of the cone to each 
of the four sides of the tube. The same eflect might be 
produced in the common Newtonian telescope, by using^ 
a pyramidal small speculum, with the planes meeting at a 
vertex placed in the centre of the cone of rays» and in- 
clined to one another at angles of 900, and to the axis of 
^be teiescope at angles of 45^. Another person at A 
might also be made to see the eclipse by means of a 
parallel plate of glass at m ii» inclined so as to reflect m 
portion of the cone of rays to A. In this way five per- 
sons, migjit see through the telescope at the s^me instant. 

Description of a New Reflect lag Microscope, By David 
^ Bbkwstbb, LL. p. Loud, and Stc M. 6. Edm. 

With an Engraving. 

» • ' , " •• 

i: Jgfoft^ the Edinburgh Pbii*osofbical Journal* 

The various forms which have been given to the re- 
jiepting microscope, are necessafriy derivr.ble from those 
which have been given to the reflecting telescope; and 
yo;u. XLIV. — Second SEniEs, Qq the 
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the one inslruinent is nothing more than the others either 
'fif Verted or modified^ for the exttmioatioci dfiiear objects. 

■'•TOe feftedftrg microscope of Dr. BKrker the Gt^- 
*'gorian telescope lengthened so to permit it lo act as 

a microscope. The reflecting microscope of Dr. Smith 

is the Cassegrainraii telescope, with- this* difl^rence onl^y 
4hat fire' ebnvear mirror is - 'perfotafcld to allow the tajs 
(he ohject to pass ih rough it, whereas, in the tele- 
'ircope^ the rays pass without the con?ex mirror. 
''-'A' microscope isiil perform very wtU, wheti it is 

Mar^ exactly like the Cassegraipian telescope. 
TThe microscope of Professor Amici, of Modena, is also 
version of the Newtonian telescope; and the fe^ 
'fleeting mrc^oscope vdiicfa I have proposed in the article 
microscope, of the Edinburgh Encyciopsidfa, is the Cas- 
segraiaiatik tdlescope rn an inverted form. In like man- 
ner, the microscope which 1 mtend now to deseitbe,- Is 
ltd hii^erced form of the reflecting telescope, «kBcrifo6d in 
the preceding article. 

This microscope is represented m Fig. 7 (Plate XIK.) 
%h^re A, B, C, D ^ a tabe'stipported borisootaUy, itpott 
a S^and 3 T» with' a draw tube E ctffitalniog an eye-glass. 
An ellipsoidal s[)eculiim A B, having its twd foci at F,^ 
is placed at the other eml of the Inbe, and an aehnmuLtic 

prooediitg'iartvBie, h placed between the wilrrot A B> aiid 
its nearest focas F. An arm K L> projecLing from the 
stand S carries at jts end K an iocUned ring^ for hold- 
ing the object sliders, and the^ object, such as m n, may 
be- IMtrtiM^^ted cHher frt front, if It is opetjue, or by a 
mirror below, if it is transparent. 

When tlie distance of the object m from the priim 
Q Hf is equal to tbi^ distance of llie prism froAi t, ihi 
refraction, by the prism, of the rays proceeding from 

the 
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InUrm^iom for FjockuigMvmg H^/cMi^ iff* 

the object a 6, will make them fali upju^ ibp 
A B| M if tbcj luu|«proce«cieil from F, ftod a oMg^l^^fl . 
ioaage of it will be formed io the other focus wiucliv 
will be again aiagQified by the lens or lenses placed at 

The advantages of this micrpscope may be estimated 
iQ exacUj U)e «eoie maiioer 99 iia^ U^ep Alfeii4jr <ifV9ey 
when we described tli^ fmd#gO(Os comhiiuiUoQ th^ 
form of a telescope. The prevention of the loss oi lj|^hj^, 
by /eiiection iroui the «ecu^)ci speculum the chief adr. 
▼antage of this eoostruction^ and has beei^ alfesfdjr iUi^r 
eiplaioed, - . . 

When reflecting ininrosco|yes are cpnairucted on a 
very large scal^, a« jrecojniuentif^ i^^. ^ i9fW^, ifrl^dft 
the small speculum, , or ih^ glass, pfimi fPNiy ^'W^^Tfly* 
dispensed with^ and the wliole effect may be pruduc^ 
by pblique vision^ as in Uie large l^el^s^oBes J^f 

jHsirueiions/br Packing Ihing Plants in Foreign Coiml ties, 
^pecktiiy mkMn Me Tr^pka hnd Ditectifmt jbr fkeir 
Treatment dariHg the Voyage to Europe*: * ' 
Mr. JoHff LlNDLET, F. L. 8. S[cJ " . ' 

Frpm, the Trans.^ctions of the London 

^ HE importatK>n of plants from foreign countries has 
Aow beebme an objeet -of aneh great importsiicey hoc 
only to the Society itself, bot tosihtrge pc/rtW bf 'its 

Members, that directions J or prqjaring collecfio7is for their 
voyage hither f are become absolutely indispensible. For 
it iaatt tiddoubied fact, that a Very considerabfe<part of 
the losses contimielly sostalned l>jr collectors, espedacfiy 
arnioii^ plants u^wi from China and the East-Indies, are 

* Etiin. Phil. JfournsI, vol. VI. p. los/' 

I in 
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in a great tneatore to be attributed to Ibe lOfiufiicieDt 
maimer in whleli the packages trere originally made vp; 
This having been parlicnlarly ihc case with many fine' 
collections sent to the Societj in the course of the present 
year, mj attention ha« necessarily been directed strongly 
to tbe subject ; and as- it is probable that instroctions 
published through the medium of the Society, will be 
more likely to remedy the evil than any given in a sepa- 
rate form, 1 now bpeg to sobmit the following suggestions 
to connderatton. * • . - 

The insecure modes of packing plants ahro<id do not, 
of course, arise from any indisposition on the part of 
those who prepare them to give them all necessary care, 
nor Irom any iodiiVmnee as to their fste; but entirely 
from not considering sufficiently the vaiious accidents to 
which plants on.ship^board are exposed, and the impro* 
bability thai they will experience, even under the mdet 

that cire and attention whiofe ^ 
they require. In vain are lives and property risked in 
attempting to transfer the vegetable beauties of other 
couQtriet to this, if the same potne whieh Vere devoted 
to procuring tbem be not continued in their snbsequent 
. managemeot. The idea which seems to exist, that to 
tear a plant from its native soil, to plant it in firesh earth, 
to fasten it in a wooden case, and to put it on hoard a 
veasel under the care of some officer, is sufficient, is of 
all others the most ecroaeous, and ba« led to the most \ 
raiDoiit ooiiseqnenoes. • 

Perhaps, beyond any thing else; tt is neeetsary to take 
care that before plants are finally prepared for their 
voyage, their roots be well established m the pots, in 
which it is intended they should be tmoeportecl* W4lb . 
many herbaceoas pknta this requires only a short space 
of time i but for such as are shrubby, or of a bard wuody 

texture. 
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te:ttore» a period, in many instaiices, of not less than two 
or three .months' i« absolutely necessary. The attention* 

of gentlemen residing in hot couuiiies, particularly wiihin 
the tropics, cannot be directed loo strongly to tliis fact, 
which if alone neglected, most either destroy entirely, or 
very materially weaken; the eifect of any attemion^ which' 
may be otherwise bestowed. ' " ' ' 

I would recommend that square wooden boxes be used 
for the pUmts instead of eitrthenware pots, not only be- 
cause the former are less Kable to be broken, but also 
because they are lighter. When ilie jieriod for embark- 
ing them arrives, they should be placed in wooden ca'ses, 
the tops of which mast be capable of being opened, and 
should bJope both ways like ilic roof of a double green- 
house. These cases must be furnished with a tarpawling, 
filed ahmg their tops, and sufficiently 'large, when ua* 
iV>lled, to cover them completely, so A to protect the' . 
plants from being damaged by the salt-water dashing 
over them in rough weather. . 

It caonbt be expectied that heavy cases ahoold meet 
with very gentle treatment 'Oii ship-board, and it is cer- 
tain they will be handled in the roughest manner by 
watermen, carters, and custom-house officers, utter they 
have arrived in port. The mliterials therefore, of which 
4 they ate made, ought to be of a very strong description,* 
and the joints of the lu^er part either secured by iron 
bands, or well dove-tailed together; but as the former 
method it attended with less trouble, and is equally se- 
cure, it will probably be the mOre generally adopted. 
Instances are not uncommon of fine collections being de- 
livered from the cuttomwhoose, with the sides of the cases 
beaten in, and the plants and pots broken in pieces. 

The person in charge of the cases on board ^fjould 
have directions neve^ to exclude them fiuiu air and light 

. in 
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iM fine vveaib^r, unless to proieci ihem from the cold| m 
the veisel maiees ibe Und^ ^nd after sbe is io port, or, 
daring high wificlt, or especially wbeOt tiia ieamen arf 
washing the decks; but in foul weather to close the lids 
down, and to uaroU the tarpuwiing over Uie latter, su as 
tq axc)ufl« the sea spray effectually, iff QottfithstaiMliiig 
these precautions, saline particles should become encrpsied 
upon the leaves and stems oi the [)lant8, it is necessary 
that tjipe former should be reaioved aa sooo and as care- 
fully as possible, with fresh water, and a sponge, other- 
wise the salt soon kilts thein. The quantity of water the 
plants receive must be determined hy w bat can be spared ;. 
so that no other direction for iu application can be given,- 
than- to keep the mould just moist. The requisite supply 
of water must aUo depend much upon the way in which 
the c^<^.are drained. The best manner in which this, 
can be effected» iil by causing holes ^bovt ^If an ioob 
diameter to be. -bored through the bottom of the ioases< 
and pots. Much miscliief being occasionally done to 
collections by oioqkeys apd parraquets on board the ^fs- 
8els,,^it is highly necessary that jn^ns should be ta)K/ei| ^o- 
' guard against their attacks. - 

Collections are not unfrequently injured after they ar- 
rive in this country, by ih^^pofs being ahakfin so violenii/. 
bs to bf deprived pf a ladrge^ porui»o of their saoaW* 
Nothing can Well be more destructive of vegetable life 
than tiiis, >vbich should be prevented by the pot# ^jeiog 

made squaret so aa tio ti( ac^suraAely into the bottom of 
t be outer case. Tber-e then coeld be no difficuhy in 

keeping them steady ; and if ihcy wcie fastened dowu 
by cross pieces of wood, tbey would be secured still 
more compleii^ly. \n additi^, the surface of the mould 
aught to be -covered deeply wiih^Kuurse moss, or>lber 

slmilar*si|b8t.ance (not gra^ii), which. might be secured by 

packthread 
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* » 

packthrend (vassed freqae^nCly across the bo» froin its sidei; 

or by slender laths,, whicii would be less likely to become 
rotten than packthread. ibis me^ns evaporation of 
the watery particles winch are necessary td the extsteoee 
of the plants, proceeds moch less tapidlif^ than When the 

mould is exposed ; knd the latter lias an additional se- 
curity against being sliaken out of the pots. 

Wheo U happens thai pots are not to be. procntedi the 
' iTant of them most he irapfklied by the collectiorr being 
planted in earth in the cases themselves, their buitoui 
bdifg previously strewed to the depth of an inch or two 
'iHxh fragmenrs of earthenrware, or bits of wood. In soch 
(^^ses it is par ticalarly necessary that , the moold shou]4 . 
be securely fastened down. ■ • 

Paroiitieai orckideti, or, 6s they are'cboittionly called 
^ifpianUf Okay be transported tfafely to atry distance by , 

being packed loosely in mo^s, dnd put into boxes, so con- 
sir nc ted that the plants may be exposed to ft free admis- 
jlon of air, bnc pirotedted frond thciiea- water. So tnana- 
ged, witba moderate supply of water/ the most delicate 
bf theui might probably be transported to any distance 
without difficulty. But if, as is generally the case, they 
are (racked closely in moss, in boxes rasufficlently ven- 
tilated, they will inevitably beeottfe heated and perish, 
ft has occurred to me that the best method of sending 
them wonld be in boxes made of trellis work, and pro* 
^fded with cross pieces of li^dod in their Inside, to which 

the plants with the bark or moss on which they grew 
mighjt be securely tied, and the interstices 6tled ioosely 
with o^oss. The lid of sndk caM might be nailed down, 
artd* ntf other snbseqnettt oare ^odld" be rtecessary than a ' 

gentle occasional watering and protection from sea-spray. 
Or they might, perhaps, be transported safely by the 
MSin more simple phin of pladng them in cfoscd boxes, 

they 
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.ihey beiog first oarefuilj separated with the rough 
branches of the Irees oo which ihey.grow. For the, chief 
point is to keep them from heating; and that cotiM 
scarcely occur if tbe branches or intervening substance 
were so disposed as to prevent tbeir leaves touching each 
other. 

Bu/bs travel most securely if ihey are packed \n paper 
or canvas bags, they having been previously dri,ed till nil 
the' moisture in their ,ooter coau is evaporated. ; Dty 
sand is a good medium for placing them in, if oppor- 
tunities should not have occurred of giving theoi the 
necessary exposure to the suii. But minute bulbs, such 
^as those of .txiofy g/iubWuMi, oxaH$e9, and others of a si- 
milar kind, only require to be folded in separate little 
parcels without any previous preparation. Terrestrial 
orchidea should be transplanted whea iu. flower^ and not 
when their rqots are in a state, of rest. 

Among the mould in which plants . are potted, it Is 
very desirable tliat aoy wqddy or bony seeds, or capsules, 
.that may have been procvued should be horied ; orjsny of 
those seeds, the juices of which become rancid soon after 
gaibering, such as iliuse of guttifercc, inugJioliaca^, sUr- 
culiaca, 8cc. ;^ cam^a seeds, which are not readily tran- 
sported, if sown in mould in China, will have become 
seedling plants before they reach this country* Aeorm 
and walnuts may be conveyed from hot countries much 
better in this way than ia an j( other : packed thus, we 
may some day expect receive . from China pJants. of 
quercyt cornea of Linnmui ; which I. may observe is ^a 
species of hickory. The plants of the rare and curious 
butter and tallow tree of Sierra Leone, which have been 
raised in \be, Society.'s garden from- seeds collected by 
Mr, George Don, in the piresent year, are nearly all of 
them the produce of capsules sent home in uiuss or in 

mould. 
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mould. OF the many packets received in a dry state, in 
j^ptx, scarcely any could be made to vegetate. Palm 
too are belter tent in this way ihaQ io bags or paper. 
* The plaots in all eases, if possible, shoold have mm^ 
bers punched upon small pieces of thin sheet lead, and 
fastened round tbe subjects to wbich they belong witb 
fine iron or copper wire* When Buch lead is not Io be 
procured/ little wooden lalliesy should be nsed instead; 
always, howeveri tied round the stem or a branch of the 
plant, and neirer stock into the mould in which it is 
planted* Paper or parchment tickets ought on no ac- 
count to be used. Corresponding with these numbers, 
lists should be prepared in wbich the names, localities, 
principal featares of the plants, and particularly the ele*> 
iMlion above ihe sea at which they were collected, should 
be fully stated ; their vernacular names ought, moreover, 
to be ascertained, when they have any. 

Among ihft eases received by the Society this year 
from its nomerons cooiribotors, were four transmitted by 
his Excellency Sir Robert Farquhar, from ihe Mauritius. 
They were a kind of portable green-house, constructed in 
a very loperior manner to any I have seen elsewhere. It 
is therefore presumed that an accurate plan and descrip* 
tion of them, with such slight alterations as have ap- 
peared to be requisite, cannot be otherwise than accepu 
able* Tbe plants they contained arrived in this country 
in mnoh belter oondltion than any receivtd by dm So» 
ciety in the same year. 

D£8CBiPTio,N of the Boxes. 

They were made of stout inch board well lisstened to- 
gether. Their height was three feet, length four feet, 
breadth one foot eight inches. Twenty inches from tbe 
bottom they sloped off like a penthonse, till the top was 

Vot..XUV*«— SbcomdSuibs. Rt n^t 
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not mote than two inches and a half wide. The sloping 
(mrt on each Mde was closed by » thutter, ibrmed of . 
wooden ban two incbes wide aad two inches isnnder, 
connected by a crosft^rail at their ends. To the inside of 
these, panes of stout coarse glass were fixed bjr meaas of 
tfarrow' slips of tin fastened to the ^ntre of the b«rs 
whetk beteutity, tM well puttied in. The shutters were 
moveable by means of hinges on their lower side, and in 
fine weather were kept open by hooks fixed within three 
or fonr inches of the top, into each side of the end of the 
hMres, and fitting into a staple in the corresponding edge . 
of the shutter; they were long enough to sustain the 
shutter, when open, in a perpendicular position. The 
shatters M down so as to close the boxes coaspletelj in 
roagh weather, and were kepi together by two hooks 

fixed in the upper edge of one sliuttcr, and catching into 
a corresponding staple in the opposite shutter. A piece 
of tarpawling was' nailed to the top of the hdzes, and in 
rongh weather was unrolled and fell down o?er -Ae sides, 
so as to protect ihem from the sea spray. In fine wea- 
ther, when the shutter was opened, it was roiled up 
again, and tied together With two pieces of cord, so as 
not to interfere with the i^ntters opening and closing. 
The trees were planted in square wooden boxes, just 
large enough to contain a single plant, and perforated 
With holes ih their sid«i and bottOdf • 

On the Cultivation of Horse-Radish, 
By Mr. Panisi. Judj>, F» 

From the Tuajss actions of the Lo](n>OK 

U0RTIOOI.TURAL SOOIETT. . , 

' » ■ • 

The first thing to he provided is a pro^r ipot for tbo 
bed ; it (00 ofkeA happens that horse*radlf h, as well as - 

many 
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wny atber herib^ it upj^Mstoiuly p1«ipe4 to some corotr 
of ibe garden, oul of tight^ without eny fitteotion being 
paid to the natural habit, or proper treatment of the 
pl«at« AUkongb I do not mean to advance that it 4* ^ 
cetsary to giyjB ihe^ first flace.in the garden to .«nch 
things, yet it is vepy desirable that they should have pror 
per siiuaiioios. '^'he horse-radish io particulpi' should 
bfkve an opei;i spot' of ^opod, lyid, it require! 10919 littk. 
trpohle to bring to perfection* 

After having fixed on a spot of the gardeu su^^cient 
fjoi the crop I intend to plan^ it is trenched two gpod 
tpades (I ought rather to tay tm fee^) deep^ eil^r witli 
opr without manure, according to ibe ttiite of the soil» 
whicii, if in itself good, requires no enriching ; but if \i 
is poor, some good light manure ought to be added ipi^ 
and this must be carefully laid iAt9 the bottom, of fiach 
trench, for, if not so done, the horse-radisbi wbicb al* 
ways pats out some side roots, would send out such large 
shoots from th|^ n^a ropt in search of the dung opntigu^ 
ons pi Its ^side«|^ as to nmteriaUy. detcuriorale the crop. 

After the bed ii thus prepared, plants are procured hy 
takiz^ about three inches in length of ihe top p^t oi eajcb. 
stick, an.d then cRtting clean off abooi • quacler of an 
inch of this pieiie imder tba orowPi. ap as tp Ictkve no ap* 
pearance of a green bud. Holes are t^hen made in the 
bed, eighteen inches apart every waj; and sixteen or 
eighteen inches deep; the root-cuttings, prepared as. 4i- 
Moted, are let down to the bo^looi of thp holes, vhiek 
. are afterwards filled up with fi,ne sifted cinder-dust, and 
the surface of the^bed is r<aked over aa is usual aritih otlMr 
crops; it will be some time befuw the pleou appear^ nn4 ' 
IfaeopisatiMiikf weeding must be done with the band, 
and not with the hoe, till Uie crop can be fairly seen ; 
nfiecwaids Aotlun§ jBose is §9qmmtm^ bif ond 4ho mmmA 

* work 
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work of keeping /oUm, till the taking up of the crop/ 
and this ihaj be done at any time during the winter 
months. 

The dittaoce at which I have always planted my horse** 
radish* ha* been eighteen inches every way, but I thiilkt 

on very good land, that the rows should be two feet, and 
the plants eighteen inches in the rows apart ; in some soils 
the plants grow more to leaf than in others, conseqoeiitly» 
they ihoald in inch situations have more room allowed foiF* 
their growth. 

My time of planting is between the middle of february 
and the middle of March ; I always find that the stouter 
the cutting the beUer will be the produce; no make>shifl 
roots will do well, neither can careless planting be allowed; 
if due attention to, these essential points is not giveUf I 
cannot promise a good crop. 

The tnttrament used for making the holes is like a pota-^ 
toe-dibber, about an inch and a half in diameter near the 
point, and two inches and a half at the upper part, 
so that the top of the hole it makea ia larger than tho 
bottom. 



i On a Method of raisuig Earl^ Cucumbers. 
JKy RiOHAmD VacublLi Etq. F.H.S. 

♦ 

From the Tea Ma actio Na of the LoicoQir 

HoRTlCin.TURAL SOCISTV* 

My jHrdenei^ JohaFomUi having aoceeeded to weU 
thia teatott im raising earfy €uemmbers by an easy method, 
which I have not before seen practiced, I herewith send 
jfon an account of his plan, 

- instead of » bed of dung, pot together in the nsnal 

manner, he formed a bed of faggots four feet high, laid 
as even at the top as the wood would admit of, and round 

the 
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the faggoU jie drove stakes to prevent them from tlip- 
plDgi on the bed ihoi formed he placed some ttnuv and 
long litter^ then fixed the frame. Ov^r tlie straw some 
old tan^ which had been used in ibe pine-pit, was spread, 
ID order lo prevent anj steam rising through the bed, 
and oo the tan he placed the monid in which he set his 
plants* The bed was surrounded bj linings of hot dong 
nearljr to the height of the lights, and these were re- 
moved as often as the declining heat required* 

Under this method cncnmbers were cut on the Mdof 
February, and I have been constantly well supplied with 
them ever since. I consider this plan much superior to 
the hoMow brick«work recommended by Macph^il. 

.» 

OUerwOiam cm lAe Effect rf. itifmtiipUU CakuuUion 1/ 
common lAmeUmie. By Vicat* 

From the Ankalbs be Chiuib bt bb PmraiggB. 
In a letter addressed by M. Clement .to the President 

of the Academy of Scienca ( Jnnales, Sepi, 1823), Mr. 
Minard, engineer of the establishment des Fonts et Chflut' 
sfcif' appears to have discovered by. nomecoos fxperi* 
ments, that all calcareous stones, when slightly calcined, 
will produce Roman cement. I have mentioned ( Anr 
nal€i de ChmU, I. 8d) that powdered chalk heated, from 
six to thirty minutes on a red-hot iron plajtCj acquired 
the singular property of setting in water, when it is 
slacked stiff like plaster of Paris. As chalk is considered 
as the most perfect specimen of fat iimoi and the .pnreit 
ealca^ns earth that is employed, I mighf hat e generalised 
my conclusions, and inferred that all other fat limes had 
the same property ; 'but the numerous exceptions that I 
hav^ met with in my experiments, have made me eaa« 

tiom 
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tioue of admittine; general rales^ a caotioo wbicb will \hs 
justified. by Mi£ io^kmmg obMrmitioiif* 
' ,it'ikm^ Um noQllis. -ttooift my ipecincos of' da§\kii» 
' Hmm hmm Imm mider Mter, in « tOHii t»f whiob tbe 
tempefaliire n^ver falls below 46^ Fahr.; they are stkU io 
iht IBM Stale as ihejr arere after the twelfiii day ; • 
llaakiagmedle baded with a kadett ball of five aod diiee 
quarters ounces (Troy), resting with the poiQt upon them, 
makes no impressioo^ but wbeo held short and lb rust in 
widi A s^bi effart, it easity fieiietialcs iben vitfaaot 
bisMliiig; On the otlier iiaiidy an eaaellcnt bydraniic or 

water-setiiog lime, put by the side of ibe oilier speci- 
mens Uom the first by way of comparison, now perfeoily 
r if i t l fff ^h f ^ sam^ ifi^l^ ibe n ^ffd i f* Wm jin j^ when |>ffsiM^ 
aguosi il, wstfad of piercing it ; and yet at the fifsl 
there seemed to be but little difference between them. 
Kow if a cement four months old, and intended for an 
hydMlic*eeaiieiit, is s^ll in the state of these chalk-lime 
speelmens> we ofay be snre tliat it is of very defectiiPie 
quality, and it would be the height of imprudence to 
trust to it in works of aliy kind of importance. 

Id order to vary my experiments, I took advantage of 
a ^ctfcumstance that irtifa)!y bccun in' all the 1tme>kHos 
where fresh wood and fuel is employed that draws a long 
flame* The pillars 'of Ithe vault that support the lime^ 
stooiie are themselves calcined 'sifter a time, and con- 
verted to lime, but tlie lower part of them being always 
covered with the ashes and rubbish, is much less com- 
pletely burned ; sb that the same pillar exhibits in its sub* 
stabee every difl^erent degree of calcination, in proceed- 
ing from the base, which is merely blackened to the 
upper portion, which is perfect lime. 

I happened to find all thesci progressive states iti a largf 
Ttmestoiie block, which set fed at the basis of the kib. In 

♦ this 
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ihk I made oui five ^ui^inot degrees of ealciaaikioj tbe 
6rtt bai tbe daepi grej oo|«vr# vtWcl^ llMt.iyalJflipmiiinn* . 
of modeirate heat makes an every H d i ea t o a e ^ ibe iggaad* 

is a clearer grey ; the third is a dirty while, wuh a slightly- 
abiniiig fraciujre^ like gypswD ; the fourth a dead w^t%: 
bot hi texlore compact; and tfae fifib, m, tbe maate 
bSgbly calcined^ baa b«lb a dtad.vihttfe boa wl. a aafti 
obalky texturer 

The latterp wbeti slaked ia water,, heais and falls im 
piaees rapidly ; in the laortb degree^, the shufcing ia ikMi;^ 
« but takes place finally after SMie hobrt ; bat b« tbe tbra» 
first water appears to have no action. In theie, the lime- 
stone was found stiU nearly as bard as before exposme ta 
heat (being a bard pure stone fit for bttyding)^ when re- 
duced to powder in an irdn mortar, sifted, and then slaked 
with water like Paris plaster, ihey each gave lue a ce- 
ment breakiag short in tbe band, which was immediately, 
immersed under water. Is m month's time the three sam- 
ples had only acquired a slight tenacity, which coidd 
hardly be called ieUing, gave very little resistance to tbe , 
tbiltst <tf 0 fleedle, much less tbfip the samplea of pm 
cballt-Mtte. l%ree sqoaore lumps iMde flom tibe samc saflEN 
pies were exposed to the air ; they all hardened by drying 
jost as wetted clay would do^ and after a month's expo* 
•are, beiag thea dipped iiilo water^ tbe first and sacood- 
samples fell into small fragments, bet the tbMi wbioh bad 
been more burned than the two first, kept its shape nn-^ 
der water, and became covered with' a slight crust of 
•arbdnate.! 

These experioMnts ave far from confirmiog tbe results 
announced by M. Mioard. I have much difficulty in 
lielieving that we shall even obtain^ I will iiOfr iay good, 
iNit oely tolerable, watet cement bj^ a greater or laar de*' 
£ree of caicinaiioa of tbe puie calcareous stones. In all 

probability 
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probability we must continue to have recourse to the ar- 
gillaceoii« Unestoaet, aod must direct oar attentioo to 
* okiiifjr tbem aoooidiog to their relative proportions of 
clay and lime. We shall perhaps find that none answers 
so perfectly as the linaestone of this species, whicb> when 
slaked, encreases in bulk from one to three parts upon ^ 
tea, and when in the form of a slaked paste, tOO measares 
will take 160 to 180 measures of saodi thus affording at 
a moderate cost, a cement equally fitted to resist the 
ohiinges of the weather, and the still greater trial of con- 
stant exposure to running water. 



On the HifdrQxwMk Add, mih some of iU Produeii 
and Compounds. By Mr. W. G. Zbisb, Professor of 

Chemisiri^ at Copenhagen, 

Abridged from the Ann ales db Cuimie et d£ 

PUYSIQU£. 

Concluded from Page 254* 

XjNTII URET of Copper is thus prepared, using a 
tery weak sulphate or muriate of this metal, and taking 
care to leave an excess of the metallic salt in solution. 
The xanthuret separates in flocculiy more or less bulky, 
according to the strength of the respective solutions. It 
should he thoroughly washed, and ihen dried at a gentle 
heat» Its colour is a fine yellow, with a peculiar amett. 
Heated with potash its turns black. It is scarcely affected 
by sulphuric or muriatic acid ; but strong nitric acid dis* 
solves it easily, producing a peculiar gas, and a sahstance 
like fat in appearance. 

When the xanthuret of copper is heated gradually, 
without addition, in an apparatus which collects all the 
* pioduets, it first gives out oily vaponis without changing 

colour; 
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colour; wlien iht heat much exceeds that o$ boiling 
IfBt^fy- 16« s4lc tiita» of a davk brb«D| giiring «nit M oit 
cod a ga^ stirdKn^ lilce onion. Tbe whote oeiMc^f at' a 

red heat; and a blacU residue is left^ which a ftrong 
he«t in the opail air reduecii to ar tobaiaoocr rMttiMiitg 
|>roio^d: of coppen. 

Xanfh^rei of lead is prepared lik^ fh$ latter salt, only 
cuaplojing the nitrate of lead instead of the salt of cop^ 
p«r^ It H wMte, and s«parafe» iit fioccvii ;r ft f}rie» iitttf 
«inga2ar)y light tM^ glittariog* pmriieies. If ba« ao amcflf $ 
is insohiWe iri water, but slightly dissolves in alcohol ^ 
by long keeping it turns brown, either dry or in solutiod: 
When decomposed by sloir diBtUlatiofl^ itf hi tli« foroiei^ 
Instance) the appearances aye mach- the an those of 
the xaiithuret of copper. Tiie oily product resembles 
the liqiiid which I have dosoribed as- tdtUkii^oit The 
black vesidoe appears by the t^si; of nitvie tfddtd commtt 
both sulphur and charcoal. 

Xunihurtt of mercury, — ^This ia obtained by pouring 
hjdroxanfhate of potash into a solution of eyanutet at 
deii'iochloride of meretiry (eorr68hsa dabliniMcO.' It iff 
without scent or colour, dries into hafrf grains, whichf 
by ioBg lieeping turn yellow. Heated by itself, it be* 
comes yellowy mehs with a airong' eftemsceoce; iitnf 

« 

passes into yaek, giving out tito same oil an<f Oif?On- 

snieliing g^is. After a time a grey sublimate condenses 
ill the upper part of the retort, which ceases before thef 
beat at the botlodr of the retorl^ is urged i6 redness. ' A 
black residue i^ left, which is very light, and burns in the* 
open air like mere charcoal, and without any smell of 
' salpkar. The sublimate^ whi^n* reduced to powder, be* 
omnaa of a aiore or less intiense red, according' ro th^ 

heat at which it was sublitned. it appears to be cinnabar,' 
or at least a unbalance much resembhng iu 

V-OL. XLIV. — Sbcond Sbrib$« Ss Xow* 
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Xanthuret qf zinc, — I give this term lo tbe preeipitale 
formed hj tbe hydroxaolhate of pounb and sulphate of 
mn^f though it probably mey be a hydroxanthate of doc. 

When fresh it is white, but soon becomes greenish, ha 
foriB is that of smaJi crystaliioe grains, hard and heavy. 
It diMohret in water and in alcoho) ; in the former spar- 
ingly. • Muriatic acid acts upon it strongly, and disen- 
gages hydroxanthic acid. When heated in a glass ves- 
sel, it fuses with effervescence, and after a time solidi- 
fies into a green mass. A stronger beat reduces a portion 
of tbe metaly and on continuir^g it, almost the whole 
evaporates. The green mass effervesces uith murtatic 
acid, giving out tbe smell of sulphuretted hydrogen. 

HydraxmUkie nod.— -Tbe acid which is formed by the 
action of carburet of sulphur on the soluiion of polash 
in alcohol, may exist in an insulated state. This acid is 
liqiud at a common temperatiire, and much^ below it, 
and exactly appears like a transparent colourless oil. Its 
specific gravity is greater than thai of water, with which 
it does not unite. When exposed to the air, it is sooni 
cofored with an opaice white crust. If it is much divided 
by agitation with water, it is soon completely destroyed, 
the acid being decomposed under the water, wiil^ the 
evolution of bubbles of gas. 

.Its smell is strong and peculiar. Its taste is at first acid, 
then strongly astringent and bitter. It strongly reddens 
litmus. 

The hydroxanthic acid is thus prepared : the hydros- 
UDthale of polash is pot into a long and narrow glass, 

sulphuric acid, diluted with four or five volumes of water, 
is poured on, and the mixture, when slightly shaken, be- 
come* milky : in a few minutes three or four ▼einmes of 
of water are- added in such a manner that the new acid 
may collect in a mast at the botton^ of the vessel; 

and 
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and then fifty or sixty more volumes of water are 
added. The water is tbeo drawQ off and new por- 
tion added at qoiekly »i possible, and again remoTcdl 
till il ceases to render barytic-watet turbid. Moriatie 

♦ acid will answer as well as sulphoric ; but whichever is 
osed, care must be takeo that it be neiiber too conceit 

, traled nor too dilote: in tbe former case tbe bjdros<* 
antbic acid will be more or less altered $ and in tbe se- • 
cond scarcely any acid ia pro^cured, probably because tbe 
dilution causes it to coi^e in contact wiib water in so 
many points that the acid is decomposed before it hae 
lime to collect. To obtain the acid as free as possible 
from water, it should be dramed oS in a fuDoei provided 
with a glass cock. - - ^ . 

Hydroxantbie acid easily dissolves In a solution of any 
of the alkalies, expelling carbonic acid from their car- 
bonates, and producing neutral salts exactly resembling^ 
those formed by the union of the alcoholic alkali with- 
carburet of sulphur, as described above. In like manoer 
the oxyds of copper, lead, and mercury, added to this 
acid under water/ give rise to xantburets exactly similar 
to those obtained by precipitation. 

This acid suddenly takes fire in the air by the contact 
with a kindled body, giving out a strong odour of sul- 
phureous acid. This acid, when heated by itself, is de* 
composed at a heat much below that of boiling water; it- 
appears that carburet of sulphur is then formed and an 
inliamaiable gas, which however has no smeii either of 
onion's or of sulphureous ^cid. 

Some circumstances having led me to suppose that 
this new acid contained hydrogen, I bad recourse to 
iodine to ascertain the fact. 

When Iodine is added to newly*prepared bydroxantbie 
acid under water, an immediate action takes place ; the 

iodine ' 
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HJkdine If ^tt in miQiiop oa the surface of the and 
di&4plv£»i and tbf iiQid becoi:ntfii opake« yellow, and iheA 
Vrawn, a t>rQif n*r^ m\y liquid ci»Ik9M »t ibe 
botipm the trwd. Bat in » feir raiiioteiiy if iodioe 

bas jiot beeu added in excess, ihe colour becomes clearer, 
8pd ^» p{^ke yellow 4m1 lib^ result. A milky watery 
imAr "iar]j c^lpurl^Py swim aiM>T« tlifi oiif whidi ivbefi 
leudered ^leiHr by fiUrp|io9 has the folloiving propertiet t 
wbf^a a2ixed with Ghiorine, or with concciurated nitric 
^d, it ^wmeni j» re4 v^u^ which an excess pf chlorine 
^gttin deslr:oy!8; with niuote of leiad it gives a coptoiit 
bright yellow precipitate ; with nitrate of silver it glres 
ap. ^ban^aot' whitf^ precipit^^e^ iasQluble io ainn[u>nia; 
and with corrosive sublimate, a predpilale which soob 
becpaies an exceedingly beaatifiil red* It is evideot, 
therefore; that die liquor resulting from ihe action of 
iodine on hydroxantbic acid IfiMSt he (;0Q9idered a 

llition of hyi^ripdic acid* 
When the iodine has been used in excess, a watery 

brown liquid is generated, wliicb ^resembles a sioiutjon of 
iodurettefl hyflnodifi a^ in all its bahiittdesy wiUi ihe 
different re^agenks. . 

On the other Ix^pd, a mixture of carburetted sulphur^ 
iodine ^ud, wiiter, ff\^xe\y ai^umep a violet colour^ owing 
tp Ahp, C9inJl>in^tioo <»f iha iodine with the carburet, bai 
nnt a tra^ of hydriodic acid can be detected* , 

III ii eating a solution oF iiydioxantbate of pota&h by 

i^din^f .an pp^i^ ne^rated from the hy^ 

droxanthate. I hope to be ablf to employ iodin?,. 
d^|#rmin^ p;opprtipQ of h><jrogene in bydrpxwMfetic 
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< Liu iif FiUeM* Jor JuveutioMS, 4sc. 
(Coutioued £fom ^^») 

A^BKAHAM ilLNKY CiiAMBERs, of New Bond-strect, 
Middlesex, Esq.; fur impiovemeots iu preparing and 
paving borse $iod carriage-ways* . Dated February £8, 
18^4. 

RiriiAKD Evans, of Bread-street, Cheapside, Lon- 
don^ Wholesale Coffee Dealer; for a meibod or process 
of roasting or preparing co£(ee and other vegetable sob^ 
stances, wiih ifuprovements in the niAcbioery employed^ 
such process and machinery being hkcvvisc applicable to 
the drjring, distillation, and deqompo^^itioa of other mine- 
ral, vegetable, and animal substances, together with a n)e- 
thod oF examining and regulating the process whilst such 
substances are exposed to the operuiious beioxe-uien- 
tioned. Dated February £8^ 1824. 

John Gun by, of New Kent Road, Surrey^ Svrord and 
Gun-manufacturer; for a process by which a certain ma- 
terial is prepared and rendered a suitabie fiubstilute for 
leather^ Dated February £8, 18£4. ^ 

John Christie, of Mark-lane, Loudon, Merchant^ 
and Thomas Harper, of Tamwortli, Stafford, Mer- 
chant, for their improved method of combiaiog and ap- 
plying certain kinds of fuel. Dated February 28, 18S4. 

William Yetts, of Great Yarmouth, Norfolk, Mer- 
chant and Ship-owner ; for certain apparatus lo be ap- 
plied lo a windlass. Dated February d8| 1824. 

Jambs Wbjght Richards, of Caroline-street- Bir- 
mingham, Warwickshire, Mciallic iloi-liouse Makers 
for an ii^proved uietaiiic, iramc, and lap, apphcabie to 

all 



Ltoogie 



519 Liu of Fatents. 

all bot-houses, green-houses, liorticultural frames and 
glasses, sky-iigbts, and other iDcUned ligUu. and glasses. 
Dated Febroai-j ^, 1824. 

William GEBATBSy of Sheffield, Yorkshire, Mer- 
chant; for certain improvements on, or additions to, har- 
ness^ prtaci pally applicable to carriages drawn by one 
horse. Dated February ft8, 18£4. ' 

William Jambs, of Wesminster, Land Agent and 
Engineer; for certain inipiovenients hi the construction 
of rail and traoiMroads or ways^ which rail or tram-ways, 
or roads are applicable to other useful purposes. Dated 

February '2S, i824. " • • . 

Maubice db JouGHy of Wartingtoo^ Lancashirei 
Cotton>*sptnner ; for a mode of eonstructiog and placing 
a coke-oven under or contiguons to steam or other boil- 
ers, so as to make the beat arising from makiog coke or 
other intense combustion in the said oven, subservient to 
the use of the boileri instead of fuel used in the common 
way, and to exclude such heat from the boiler, when re* 
quired, without detriment to the operatiooit of the oven. 
Dated February 28, 1824. 

Charles Baoen ELL FcBBTWooo, of Parliament- 

street, Dublin, Ireland, Gen'tlemnn ; for a liquid and 
composition for making leather and other articles water- 
proof. Dated February 2S, 1824* 

Joel SpilleB) of Chebea, Middlesex, Bngineier; for 
an improvement or improvements in the machinery to 
be employed in the working of Pumps. Dated March 6, 
1894. 

JoRH Heath COAT, of Tiverton, Devonshire, Lace- 
' manufacturer ,' for a new method of manufacturing cer- 
tain parts of machines used in the manufacture Of lace^ 
commonly called bobbia^net. Dated March 9, I8£4. 

John 
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John Hej^thooatv of TiYerton, Devonshife, Likce- 

manuiacturer ; for certain improvements in machines now 
io for the maoofacture of lace, commonly called bob* 
bin-net, and a new method, of manufacturing' certain 
parts of such machines. Dated March 9, 1824. 

John Heathcoat, of TivertoD, Devoashire, Lace- 
manufacturer; for an improved economical method of 
combining machrnery used in the manufacture of lace in 
weivving and in spinniagi worked by power. Dated 
March 9. 1824. , 

William Dabkbr MosLBTy of Radford, Netting* 
bamsjiirei Lace-manufacturer; for certain improvements 

in the making and woiking of machines used in the ma- 
nufacture of lace^ commonly called bobbin-net. Dated 
March 10> 18^. 

William Morlrt, of Nottingham, Lace-manufac- 
lurer; for various improvements in macliiues or ma- 
chinery now in use for the making lace, or net, com- 
monly known by the name of bobbin>net. Dated March 
15, 1 824. 

RuPEftT KiKK, oi Oiiborne-stieet, Whitechapel, Mid- 
dlesex, Dyer ; for a new method of preparing or manu- 
facturing a certain vegetable suhstaoce, growing in parts 
abroad beyond the Se^s, uiid imported to and used in 
these kiugdonfS as a dye or red colouring matter for the 
ate of dy ersy called safflower ('Mf^^mtts>, to as more 
effectually to preserve its colouring principle from decay 
or deterioration, in iis passage from ilie places of its 
growth to £9gland and other parts of Europe. Dated 
March 20, 1824. 

Jean Henry Petitpierre, of Charlton-street, So- 
mers-town, Middlesex, Engineer ; for an engine or ma- 
chine for making the following articles from one piece of 

Jeather, 



letakkf^ widioot wAj mm» or s^iog wiwid^f ; tbvl Uxo 

sav', all kinds of shoes and slippers^ gloves, caps, ftndlniAiy 
caxloucbe-boxes^ acabbards, aod siieatbs for swordsy ba- 
yoaeU^ and kamt. Dated Marcb 18^4. 

Jambs EoaflBt, Mftnlioroiigh, WilviiHrc*,^ S«f^ 
veyor; for an impioved method, t>r an improved instru- 
meat or iosLrmikciUs for deteFoaming or asceriaioing the 
cubte cdDttiiti «l tlMcNiiig iif»bttr« Dated Man^ch 90, 

John Lingfqrd, of Noltinghani, Lace Machine^ma- 
iMifaetoft^r ; for oeitiMi improvOfD^ots- upon fnachfnes or 
laaefaiBar^i now ia ose^ §ot the porpose of alining fhat 
kind uf iace, couiiooivly known or dktfnguiehed hf the 
name or names of bobbin-net, or Backingliatushire lace- 
net. Dated March 20« 1824. 

. JoHJi Hbathcoat, of Tipton, Devonshtrei Lace- 

manufactitrer ; for iiii provetnenls in certain parts of the* 
madun^rj. used in spinning cottbn, wool, ur silk. Dated 

Hbnrt Bbrbt, of Abchurch-lane, Londoir, Mer-» 

cfebaQ-t iv certain improvemenis on a macliine or appa- 
ratat for more readily {nrodaeing'^ligbt. Dated March' 
1824.. 

JfiAl» JA|)ues Stainmarc, of Belmont Distitlery,* 
Wands worth-road, VauxbaU, Sarrey, Disiilier; for im. 
proveoienta 4a the proeeM of, and ApparatOB<fof dtsrifJing.' 
Coaitdiiniicated to him by cCrtain- foreiguefs residtn^' 

inroad. Dttled March 20, 1:824. • i * • t 
«. * I ♦ • * 

♦ . , - • 
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No. CCLXIV. SECOND SERIES. May 1824. 

Specification of the Patent granted to Samuel Parker, 
■ the younger y of Argyh'Street, in the Parish of St. James, 
• Westminster, and County of Middlesex, Bronzist; fot 
' certain Improvements in the Construction of Lamps. ' 

Dated December 10, 1822. 

With an Engraving. 

To all to whom these presents shall come, &c. 
Now KNOW YE, that in compliance with the said 
proviso, I the said Samuel Parker do hereby declare that 
the nature of my said invention, and the manner in which 
the same is to be performed, are particularly described 
and ascertained io and by the drawing hereunto annexed, 
and the following description thereof; that is to say: 
My improvements are chiefly applicable to that descrip- 
tion of lamps termed static lamps, or those lamps in 
which the oil is raised to the proper burning height from 
below, by the pressure of the superincumbent parts. In 
the drawing A A, Fig. I (Plate XIV,) is a cylindrical ves- 
sel (shewn in section) open at top and closed at bottom; 
BB is another cylindrical vessel of the same description, 
but shorter than the other, and of a diameter somewhat 
Vol. XLIV. — SeconiTSeries. Tt less; 



32^ Patent for certain Improvementt 

t 

less ; the bottoms of both these vessels are united by 
means of the screw.C, and the shoulder of the cylindrical 
stem D shewn entire, having a collar of leather E and a 
screwed nut F upon it (shewn in section); and by means 
of which the closure is firmly and securely made, the 
cylindrical vessels kept concentric with each other, and 
the stem D in its proper situation. The tube G G moves 
up and down this stem, being guided by means of the 
Steady pins or screws H 8cc. acting upon it, and which 
pins are screwed into the tube G G. To the tube G G, 
the heavy cylindrical vessel 1 1 is firmly fixed between 
the shoulders at J J, and made air-tight at tlie juncture. 
Upon the outer rim or border of this vessel I [, a thin 
cylindrical ring K K is securely affixed and made air- 
tight, also a certain quantity of mercury or quicksilver 
is then poured into the space between the rims of the 
vessels A A and B B, into which the lower border of the 
ring K K is plunged, and thus effectually prevents the 
escape of the air which is inclosed between the vessels 
K K and B B. IF nuw oil be poured into the upper part 
of the tube GG, it will occupy the lower part of the " 
vessel B B, and rise in the tube, also being pressed up by 
the properly adjusted weight of the parts resting upon it 
to the burning height. Between the oil, however, and 
the outside of the vessel 1 1, a quantity of air is as before 
said interposed, which will act by its elasticity in such a 
manner as to permit of the lamp being carried about 
when necessary, without the previous removal of the 
greater part of the superincumbent weight, which in my 
improvement is rendered totally unnecessary. I also ob- 
tain another very considerable advantage from the intro- 
duction of the air into the interior of the reservoir of the 
' lamp, which is, that the oil and mercury never come into 
contact with each other, as was the case in other static 

lamps. 
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til the Construction of Lamps, 323 

lamps, and which rendered it necessary frequently to re- 
move the mercury, in order to separate the oil which was 
mixed with it. I have also made an improvement in the 
manner of fixing the French glass chimnies upon the 
burners af lamps, which consists in supporting its chim- 
ney by its shoulder internally resting upon three or more \ 
metal supports, two of which are shewn at L L, and 
which are affixed to the turning adjuster M of the lamp- 
wick, instead of its bottom resting upon the said adjuster. 
In this manner I can always adjust the shoulder of the 
chimney in the best position for causing the air to act 
upon the flame of the lamp, but which can hardly be 
done when it rests upon its bottom, on account of the 
great irregularity in the lengths of the chimnies as usually 
made. I have also made several notches or gaps N N in 
the inner tube of the burner, to allow any oil which 
might overflow to fall into the vessel I, instead of drown- 
ing the flame. The materials of which the various parts 
inclosing the mercury are made, must of course be such 
as are not liable to be acted upon by that metal ; T prefer 
cast and wrought iron for this purpose. The other parts 
of this lamp, being common to Argand or other lamps, 
need not be described here : but it is evident that mv in- 
vention is equally applicable to all those lamps which are 
' supported upon pillars or pedestals, as well as those which 
are suspended, be the number or Torm of their burners 
whatever they may ; and also that the exterior of the 
lamps may be decorated in any required manner. My 
improvements therefore consist in retaining the oil iri a 
separate and distinct vessel from the mercury, and thereby 
preventing them from mixing together, and thus avoid- 
ing the tedious process of separating them from time to 
time; also in the introduction of air as an elastic mediuoi 
between the oil and the mercury, and thereby rendering 

my 

« 
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my lamp moveabje without a ifacliiig ibe iiame;. likewke 
Jo providing aa •scape for ike overflow of . tbe oil above ; 
and, lastly, in sepportlng the French cfaimnief of all A»- 
gaod lamps upon their shoulders instead of their bottoms 
cresting opon th^ glass holders as nsuaU 

In witness whereof, &c. - 



Specification of the Patent granted to John GKAFxoii^ 9f 
Edmhirgh, CivU Emgaieer; for a mm a^ imptwd 
Method or Method of Distilling off ihi Producti of Coal^ 

■ ' and -carbonizing Coal in ths Froceis qf making Gas utfd 
/4>r tht Furpasei of Ittumination* 

Dated July 11, 1820. , . - • ' 

Wilh an Engraving* 

ft. • - ft • . A ■ 

Xo all to whom these presents shall come, &c'. 

Now KNOW YE, that in compliance with the said pro* 
viso> I the sa^d John Grafton have e^coted this instrii- - 
meot, by which 1 do declare that the Qamre nf my said 
invention, and the manner in which the sanie is to be 
performed, are particularly described and ascertained in 
manner following; thai is to say : My invenlion of a new 
and improved method or methods of distilling «ff ibe 
products of coal, and 9arbonizing coal in the process pf 
. making gas used for the purposes of illumioatioo, con- . 
•Ists in a new. and improved manner of constmcling the 
vessels or retorts used for carboniaing coal, to produce 
gas for the purposes of illumination. I construct the 
vessel or retort of a material known by the name of Stoqr* 
bridge fire*brick clay, or any other good description of 
fire clay, which may be found to resist the action of the 
£re< sufiiciently without vitriiying or cracking, which 
material has been heretofore tried retorts but totally 

failed. 
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'A^Mt itt coBseqiieoc* of thoie reports faaviog been made 

in one entire piece, Which caused them to break io pieces 
very shortly after the tire was applied* ^ ' 

The tabslaoceuiuaUj employed ibr making retorta tp 
-carboDise pit-coal is cast-iron, which sobitaace is quick 
destroyed by the combined acLioti of the external fire ia 
the ftirpace and the heated 4ioke contained withia .the 
retort; thisindnced me to trj other snbstances capabfe 
of resisting the action of the fire more completely, and 
at the same time to construct them in such manner as not 
to be easiijF cracked or broken hy the operation of the fire. 

I'caase the retort to be made of fire-clay, and composed 

of several pieces, which may be put together by any 
proper cementing substance or mortar, such as the fire- 
chty mdde wet» or other material which will t(ot drop out 
or be destroyed wliea exposed to the heat. The means 
I adopt of forming the joinings where the pieces con- 
qect are various, but some of those. which I have found 
to answer the intended pdrpose very weU, are represented 
by figures contained tn the annexed drawings or pkna. 
Fig. 2 (Plate XIV.) shews two ol the portions of a ietort 
as ,ti^y*wou)d appear in the direction of the length of the 
retort joined togetliei','by foilhing a small square groove or 
channel round the end of one piece A, and a correspond- 
ing projecting rih round the end of the contiguous piece B, 
which rib is to be inserted into fcbe channel, and rendered 
air-tight, or nearly ao, by any soft cement Or mortar in- 
troduced at the time that the two pieces are put together* 
Another form of joining is represented by Fig. 3, where 
the ends of both^portions A and B have a (channel formed 
round them (similar to A, Fig. 3), and a hoop or ring of 
metal introduced, so as to enter one half of its width into 
each channel, and rendered ajr-'tight by cement in tb^ 
flftanner above mentioned. 

I.. Fig. 
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Fig. 4 thews a form of joint which is tioillar|olhe 
fitting of a turned box lid» where the Internal part of the 
piece A is eaiarged for a siiori distaoce, and the external 
part of B diminithed in aiz^, so at to be capable of being 
inserted into A, as shewn by the figure^ and rendered 

tight by cement. 

The joining represented Fig. 5 it, very simple, and 
fonnd to be tofficiently secure ; the end of the piece A 
it formed somewhat concave or hollow round its edge, 
wbilst the edge of the piece B is rounded or convex, so 
as to fit the concave part, and may be pretted together 
with cement between the joint, and prevented from se- 
parating when fixed by the peculiar arrangement of the 
parts of the furnace in which the retort is intended to be 
placed, and which will be hereafter explained, although 
I make no claim to the conttruction of the furnace, but 
confine myself solely to ihe construction of retorts for 
gas->]ight apparatus, made in detached or separate por-* 
tions of fire-clay, which are baked or burned previous to 
their being joined together for use, since by such me- 
thod I can render them very durable in fire-clay, which 
could not be efiected by any manner of constructing 
them in one entire piece as hecetofore attempted. 

Fig. 6, on llie drawing shews a cross section of tlie retort 
on a large scale, to explain how the joiiiiags are uiade in 
the direction across its length ; it is composed of twa 
- side pieces js c, and a top and bottom piece as shewn by 
the Figure 6, or according to either of the methods de- 
scribed in Fig. 2, 3, 4, . or 5 ; or in any other manner 
which may be found convenient and secure. 

The various portions which compose my improved re^ 
tort are to be tormed in moulds, or otherwise well shaped^ 
io that the parts where the joinings occur may fit pro* 
perly together, after which they are to be boketl or burnt 

in 
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in the inanoer of bricks or pottery, before tbey are pot 

V together in the furnace for use. 

. Fig. 7 on the sheet of drawings represents a longitudinal 
section of a f ornacei to explain bow oty new retorts are . 
placed and secured^ in order to prevent the detached 
poriions from separating and allowing the gas to escape 
during the operation of carbonizing. 

. Fig. 8 represents a transverse .section taken through 
the retort and faroace ; and Fig. 9 a front view of the 
external part of the furnace, to shew the iron mouth- 
piece of the retort, fire-door, asb*pit, &c« 

. The same characters or letters of reference denote the 
same parts on the 1 igs. 7, B, and Q, A, the retort, wTjich 
is composed of fire-clay as above described, and inclosed 
in an oveii or chamber formed by . the walls 1>,D, D, 
which are uade with fire-bricks or^baked clay, similar to 
the retort. \ 

The walls D, D, D, are surrounded by a considerable 
thickness of common brick-work, to form the exterior of 
the furnace, which is coloored red in the drawing (drawn 
to represent brick-work in the plate), whilst, the fire-bricks 
or clay is coloured yellow (distingaished by dotted cross* 
ing in the plate)* B, the bpdy of the furnace where the 
fire is made; it is supplied with air from Uie aah-pit C, 
through the grating bars b, Figs. 7 and 8. 

The bottom a of the retort is supported upon piers of 
fire*clay or brick E, £, which are situated in a row on 
each side, extending the whole length of the retort, as 
shewn by Fig. 7» having spaces left between them for 
the flame and smoke to pass through from the furnace B ; 
the piers £, £, £, are placed immediately under the 
joining in the relort, which renders the joinings very 
secure from injury ; the upright sides of the retort ec are 
inserted a sliort distance into channels formed in the 
bottom a, and the uppermost edges oi the sides are also 

inserted 
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ilMert64 hitb chaiiDelt in lb€ top piece wbieh prevent* ' 
ihe sides from going asuoder ; the top piece d is kept 
dotrsy and rendered firM by the intention o# Mttali piera 
of fire-«tfty F| F| placed nprighi betwcea the top piecr 
d of the reto^rt and the roof of the chamber D; these 
piers have spaces left between tbem for the flame to pass 
through, similar to those under the bottom of the fetort/ 
and the piersi itre %itaated itttmediately over the joinings 
in the same. One end of the retort at G is closed by fire- 
clayi of the same descriptioa as the .sides and bottom,- 
.and secured by a pter of the same materia) extending to 
the back waU at Pig. 7 ; the mouth-ptece H of the re- 
tort fs of cast-iron or other iit metal, formed like a square 
frame, of such dimisnsions as to embrace the end of the 
day retort, isifd also enter into it for a short distaneev a* 
seen by the loiigitudinal section at H ; it has a piojecling 
flaach, through which screw bolts n n are passed to unite 
ft (irmly with th« front plate K of tbe fnmace, wbick ia 
Also of isast^iron, andtof the form seel at K K in Fig. 9* 
A similar plate to K K, or oiljerwiae bars of metal, are 
placed at ihe back of the furnace wall, as shews at LL, 
Fig. 7 ; these two plates are united by Jong wrooght-iron 
bolts passing entirely through the brick-work of the fa 
nace, at such distance from the inside as not to be ma- 
terially injured by the action of the fire,- and secored by 
iintB screwed' on their tads or otherwise, as seen at e,e,e,ef 

Fig. 7, B, and 9; by this arrangement tlie vviiole oi llie 
furoHcc IS tirmly bound together, so as to avoid the dan« 
ger bf breiTkidg the joinings in the n^tor», by the expan^ 
iion or contraction of the brick-w6rk composing' ttie for- 
tiace. The frotrt plaie K has tbe fire-door M, Fig. Q, at- 
tached to it, aS also the ash-pit door N, which serves to 
regulate th^ draught of air Uiroogh tbe fnrnace, or to 
damp the Bre when the o|)eiation of carboiiiziog is com- 

pleted. 
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filflfdi' 'ThcfOMl'or <rther^«iilitltaMfrate' vhM^ gas it 

to be produced, or introduced through the mouth-piece 
<.wbicb hftt^fici iroo door , or cover U Eited to it, and 
dtciMiad \by^ t pr^/bar k :h, iwhkb bar may bie .reiboVed 
wiMif the cottl it intrc(dttced *or the coke withdrawn from 
the retort; the cover O is pressed close up to the mouth- 
piece by means of a screw baying a crptt haqdie to 
turn U by; the pipe which conveys the gat off from^ 
the retort as fast asit is generated. The fire is made in 
the body of the furnace at B, and the iiame ascends 
against the bottom of tbe «etort| which it gaavdedim*' 
mediately over the fire by a piece of bbi'nt fire^cl^y or 
otlier fit material, shewn at rr, to prevent an excess of 
beat at that part so as to injure the retort ; liie ilaoa^ 
paaset thisoiigb the oplmiegt, httwisea iJbe pilart £ G^:.ritea 
opr .on.«ach tide t of t&ei retort, ' dieii ihinagh the • tpbcet? 
between the piers FF over the retort, and escapes through 
a|i,openin<T or opcQiii^ at;.the back of the furnace, ^as. 
ae^M ftQ^ Fi^.i?Mdi 8| into a fivldt Jii. Corned abbv«. 
the roof of -thfejehabibef:!D,. along which it past^ In .ittf* 
way to the chimbey or vent, as sliewa by the directioa 
o(.ib^ 'toiali^arM. ori^rcows in the £guret* ' ; 
. .'Tbd oonroon •briQk^wM'k .n eontiitued tome height 
ab^ve the flue R, to keep the top of the chamber D and 
retort firm by its iocumbent weight. I have. described a 
fiUTRIMSie Aoot^ioiog^alytone retort, but two or:moie,may & 
be placed inibe tame fernace, provided that the piers of 
fire-chiy before tiesciibed are introduced beuveen ihem 
to. AS to. tuppp(^ and keep the portioa^i of the retort to^ 
gether* 

/The dimensiont and proportiont of the p^irtt 'majr he 

varied according to the discretion of the workmen. : / 

In witnets whereof. &c« 

. Voif. XLIV,-*Secok]> Sbrirs. U u Spt^- 
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ILL, o/' Sheffield^ in the County of Forfc, Tablt-knife^ 
Cutler ; /or a* Method for ' better $ecuring the Biadiiqf 
TMe^mvH and Bofki- im 4k§ HamUmi Minnm^ ^ 
Caps being soldeM ypon -the t^kmgi, wk g tk ei^ if 'Imii' 
Steei, or other Material, after the Handles are upon 
thems Dated June % 18^^ 

With an Engraving. 

To - air to' whom these presents shall come, 
Now- KNOW TS> tbat in oonplianoe with the said pro-- 
▼tto^ I the tald Jonathan BrowQill do hereby desorlbemdi 

ascertain the nnturcof my said invention, by the following 
description thereof; that is to tay : That part ol the knife 
or fork^lled the taag^ whether aeoale tanf^or foand taog^; 
I DMke of tfuffieient kngth to go throagh tbe handle, ami- 
project as much tlirough it ai is requisite for the soldering 
and fatlciiiagof the cap upon it. [ tin the end of tbetang^- 
in the mannef In wbieb Iron or olber metal it generally 
tinned, that is, by dipping it, when cleaned, into water 
wherein sal aoii(ioniac has been dissolved, or otherwise^ 
and ;by the\i potting it into*bot tio, and nnlete the hao*- 
dle will beat the heat requisiia in the pioeeai of each tin- * 
ning, I tin the taog before it is put into the handle. 
And, as a further security for the keeping on of the cap, 
I .tpiead or beat out the end of the.tang^'if-a round' 
tang, or maice what is ealled againshire, or<trtll a boYe: 
through the tang, whether a scale tang or round tang, in 
that par^which projects tt^rough the handle, .s^ that the ^ 
* metal or solder may take hold of, or otherwise * pan - 
through, either kind of tang (aee Fig. I, Plate XYf), 
But if such tang be of a sQ^Beieoi length and strength, and- 
well tinned, the other process, na^iely, .tbat of tpr^iail- 
ing or beating out the tang, making the gainafaire, or 

drilling 
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drilling the hoiej is oot very essential, and is only u&ed 
by me in cases when much strength is required., Ai|d in 
iome cases Y ptit W sm^H pie66 of "Mriret t^^^ the b6le 
above described (lee Fig. 2); or when there is a fear of the 
soldernot tftifiiag sufticieai bold of the Laog^ I otakelhat 
part of the tang, if rpaii<i^ which prc^epfli sqniure, and pot 
up it, in the first instance, a strong tinned inner cap, by 
making a square hole in the centre of the cap, so as to fii 
light upoR M>e tang, sad ihea «o»Hing the tang tsd aa 
Mx.ieave snffoient to flsake what is •called' a good rivet, by - 
hammering it upon the end. Tiiis inner cap being thus 
firmly.. sefiiMrfd, when I unite the other or outer cap I 
putjp lUt^Jtuoli aoMer «s will ^ the vaowioi beiwcien tfaa 
tno caps, the •end -of the tang, where is the riTel, being 
first made clean and tinned, , as before specified. The 
taQg being thus prepared, or the inner cap being fixed as' 
'above' mentiaoed, I pVeffarfe ih^ o»ter ca|^ of wblste^ 
material it Is made, being alvays;hd1loW or dished, in 
manner following : I tin it, when made of iron, in the 
inside^ by ih^ process before mentioned* If made of 
ailv^r, copper, brass, ot* dny similar metal, it is bnly 
needful to ooake the inside of the cap clean, and to 
put a liuie resin with the solder, and wlien of suQicient 
Ileal i( will cause the solder to unite firmly with the cap. 
When the cap ii snfficiently filled with the solder, and 
albo sufficiently heated, the tang of the blade must be 
pat into it whilst thus hot ; and when I am satisfied the 
cao'b prieii^ dose to thd handle^ aind in .the aitnatioo in 
which I with ic to-be; I raise vp/ and- pnt it Snto cold 
waier, so that the handle mdy liot be damaged by the 
heat of thd^ metal or solder. The solder I use in the 
^bve proccfsses A% oMide 6i tin and lead, being of the 
same kind as is generally used by plilmbettf and ^therk. 
' In witness whereof^ &c. ' 

Om 
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On fluid CUorme. By M. Fabapat, CkemkalJtmfaui, 

im.tke Royal InUituiion. 

' From thi Pnii684piiTCAit.1PkAK6ACTioit5 of'the 

Royal Society of London. " ' 

It is wdi Iniowii chat belore tbe yeartdlO the i6Kd 
Mrtnrtiaoee obtlTin^d by ^!tfpsiti^ iMbnaif -as vsnally pro^ 

^ eu^^ed, to a low temperatare, was considered as the gds 
Hseili reduced into that forn>; and that. Sir Humpbrej 
l>«fj'iini ahoipecl it ta be a hydrate, th^ ptite dry'ga» 
.Mi bdn^ eoodeiMibie even' at a te«ipemtore of 4CK> F. 

1 took advantage of the late cold weather to procure 
crystals of tbia substance 40X the purpose of analystst. 
The - results. are.e#HUiiiied in » abort paper io the Qoar- 
terly : Jottrnnl ^of Seievice^ vol. XV. Its cowpoaition is 
"very' nearly fi7.7 clilorine, 72.3 water, or one propor- 
tional of chlorine, and ten of water. 

The President of the Royal Society having bonovred 
me by ]obkih|^<at tbeM cooelasions, suggested, that an 
exposure of the substance to heat under pressure, would 
probably lead to jnterasting resuka^ the Ibllowing expe* 
rimema : wercr ebniaienced «• bb teqdtsi. Some hydrate 
<if?chlorme'Wat prepared, arvdMrng dried in well as could 
be by pressure in bibulous paper, was introduced into a 
sealed ^sa-jtobe^ the uppeiuend «^';«llidk ■w«s tbeo.bei^, 
iBetsca)lyibbsed*fit Being plaedd itt waiertkt BOFy it vnder- 
%feDt no change; but when put into water at lOO', the 
substance' fused, the tube beoame hlled with a bright 
yfiHov^atmospbefe, «Ddf*on. examination, wdb foand to 
cfMtaln twb'flnid snbstances^ the one; aboot three^fovrths 
of the whole, Vas of a faint yellow colour, having very 
much tUe appearance of water ; the remaining fourth was 

a heavy 
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i hreavy bright yelloir flaid, Ijing at the bdltom pf tb^ 
lbfnier; 'iritlioQt any apparent tendency to 'mix' wKh'Iti 

As the tube cooled, the yellow atmosphere condensed 
into more of the yellow fiuid, which floated ia a film oa 
ilhi^'j^ale Buid, looking very like chloride of nitroglsn J 
Ubd at 7(3^ the.paile portion con^eAled, altboogh^ even' ki 
fe^ the yellow portion tlid not solidify. Heated up to 
lOO^ the yellow iluid appeared to boil^ and again* prcC 
dlitied the bright coloured atmosj^bere.' . ' . ' " * 
^' By putting the hydrate into a bent tirbe, afterwards 
hermetically sealed, I found it easy, after decomposing 
ir by a beat of KXy, to distil the yellow fluid to^ one end 
6f the tube, and so separate it from the remaining por* 

lion. In this way a mere complete decomposition of the 
hydrate was eifected, and, when the whole was allowed 
td cdol^ neither of the fluids solidified at temperatures 
bioVe 34%'and Hie yetloW portion not even at Oo. *Wften 
the two were mixed together, they gradually combined at 
tediperatures below 60o, and formed the same solid sobi» 
. irtaOces as ibait first introduced* If, when the fluids were 
e|)aTibted, 'the tube was ctit in the middle; the pkm'fle# 
iisunder as if with an explosion, the whole of the yellow 
j^bftion disappeared, iind there was a powerful atm^ 
i^hyk iif ^hlorfne 'produced ; th^ pale-pdWlon ott* thie 
ciohtitiry V^maified, and when examined, proved to be a 
\^k(ik solution of chlorine in water, with a little muriatic 
acid, probably from the impurity of the hydrate 
#ben tbat^nd bf thfe tube in which the yieHdw iV^rd' lay 
ivas broken under a jar of water, there was an immediate 
production of chlorine gas. : /. .-> ti; 

^' I at first thought that muriatic acid and eucfalotine'bad 
W^n formed ; then, that twb new hydrates of 'icfllorihe 
ilkd been produced ; but at last I suspected that the 
^' chlorine 



slflofific 1^1^ (been eptiiely- separated from ill e watjex^b/ 
•p4 iutp a 4ty fluid. Jbgr. .|be iiier» 

presspre <pf ills om AbundMit vapour. If xhu were trpe, ' 
^tfoUow^d* that chlorine gas, when compressed, should 
be coQ^nsed i^to Jtfic; sam^ £uid#^df as tiie ^nvospbjf^ 
\/fi tf» tp}^ m wh^cii <tbe $m4 l»y fr«i V«cy jFellow «t 
^jor 60*, it iseeiQted probable- thai pretiupe reqo^ed 
was not beyond what could readily be obtained by a 
condensing syringe,,, <^ long tube was ^erefore furnished^ 
irMjx^ ffip aHQi4.stop«cp<4^,^heiiiBxhaii«tcd of air and fiVed 
^mtk cb)o,rij>e, and being beld Tertieally witb ibe syringe 
up^a^dS) air was forced in, which thrust the chlorine to 
ib^ boltQUi pjf the tube^ and g^e a pressure jof aboiU foujr 
l^dnospb^^* Being now cooled, tb^re was aii< tai0ie7 
diatc deposit in filipsi wbich appeared to be bydrate^ 
If^rqAed by water contained in the gas and vessels, but 
fp^^^of the yellow ^fluid waf also prodncied* . As thia^ 
boweveryinigbi jalso cootaio a portion of the water present, 
a perfecUy dry tube and apparatus were taken, and ihe 
pbloji^ left for some time over abatb of solphuric acid 
W^'^^Mt ^M fn^odpc^d, ITpon tbmwing^ in air and 
giving pfiesi^e^ there was now no aolld film 'formed, bn| 
th^ clear ycjlow flpid was deposited, and more abundantly 
t^ti^ ^ppn cooli^£^ After remaining some time jt disap^ 
pq^ie^ haiflqg' ^;i:adMali7 mi^ed with ibe almofpher^ 
aboT£ it> but evejfy riepctition of fbf e;tp^rinicnt prodac^<| 
t|^i9 fl^me results. 

Presami^ l had now a right to jconsider tbe jo^ 
I^w riliiid ^B^pore xbloripe in tbejiqtijd stale, I proceeded 
to examine its properties, as well, as I could, when ob- 
^fl^ii)yibe^t.frpni th(5 hydtate^ However obtain/edi it 
^jjfa];f;,^|ipear^,my lin^pld and fliiid, and ej^censiv^l; 
T5ft^Mte:i^t99R»99 prw^irc; A portjopi waa qoofcd in 

t 
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its tube to 0*: it remained fluid. The lobe wai theiir 
Qpenedf when a part immj&diftely H^iv oS, haying the 
fe«C so cbol«d by thd eVapbratioD Im to remaio a fioid 
Hjidei; the lOmofphciric premvi^ ^ Tibif^itf|ky!iiita)fiBodd 

not have been higher than —-400 in thif «ase;:a9 Sin 
Q)if)spli|:ey^Di^vy h^; show^n tbat 4ry oblocinei does not* 
ooiid^ae i^t that imp^ataie: voder, ooalflMinjjptiislireii 
4iH»therr lobe was opened at a*tiedaperalBteior50^;v li patti 
of the chlorine volatilised, aud cooled the tube so aiucb> 
a^i tp condense the atmospjb^riQ vap^ oiit it as ice*^ < 'T 
. ,4 ^he» havlog the.mter HI' opfi eBd^ anil ItMijdblodile* 
a^ the other, was weighed, and ihcn oolt tm : two ; ths> 
chlorine immediately flew off, and the loss being ascer"! 
lained was foiu^d to be i«6 gir^s ^( the watet left wa* eatm 
aji|Uief and foand to Gomain posi^ ehlsyMiis>»4lafweighi^j 
was ascertained to he ^.4 grains. These pjfdplortioBs,) 
however, must not be considered as indicative, of !.lhe' 
tftie^cooipositioii of hydrate of obloriiML|: ibi> jffM»lh«.> 
mildness of the weather: dpriiig the liM iiifccn lhei^ei^ 
periments were made, it was impossible to coUect the< 
crystals of hydrate,, press and transfer , ihemy wjthoiilu 
losiog.iiii|cb chloitiiej end h iiieisQ latpossihle tojtpMMr^ 
the dilorine and water in- Abe/tiihe pettesUy, or -JMefi^t 
them separate^ as the atmosphere within will copdhrne > 
with the waiter, and gradiiaUyiireforjn; the hydrate;- > « 

Before cQt|jng .tbf toJbe^^aKether tiibe«ha»bee» pnt«^ 
pared exactly like it in form arid size, and'a portion of' 
waler introduced, into it, as near as the eye could j<iidge, • 
of . the s^e bulk • |»s. the . fliii,d . cblor ine : tb is water «a|»J 
found tp weigh ijS grainsi a result^ which,: if ilipay bif^ 
trusted, would give the specific gravity of fluid chlorine- 
as 1.33 ; and from its appe^ftoccL in ami on water, tbiS"' 
caifpot be far wrong. ^ - 

Note 
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Mile on ihe dndensatiok of Muriatk Jeid Ga$^ i^o the 
Xi^wia 1^^^^ SirU. Davy, Bart. Pra. A, S^J^^ 

; In. dairitfg Mf . Farady to expote' the hydrate 6^ dhfeu' 
ni^ tc^ heat in a oiosed glass tube, it occurffed to me ibat 
OM of 'three thui^ ^old happen; that it woold becodo^' 
fluid as a hydrate, or that ft decomposiiton 6f ^Mtf* 
would occur, aad euchlorine aiid moriatic acid be formed, 

that^the chlorioe would separate in a condensed state. 
This last Mwlt havings he^oohtdinedf it evidently led to^' 
other researches of thesame kind. I shall hope, on a fatore 
occastOD, to detail some general views on the subject of 
tfao^fetearchea. I shall now merely mention, thai by seal- ' 
Ing^voriate ^ ftttmbnla and stilphlirie acid in a strong* 
glass tube, and causing ihcm to act upon each other, Ihave 
ppocured. U%uidjnuriauc acid; and by substituting car-' 
hvdtote fop munaiTSrSl^^ no doubt that 

. cadhonioladd may^e obtitthSp^g*^ itt ohly^tniir 
I have made the tube biirst: I haveX^estea Mr. Fa- " 
radayito|Muso« these ei|peritt^t», and to SU^^^ ^^^^"^ 
all>thh«9lumi iirfiiob^atie Miiisiderable den^iiy^ iaiiwf'^ 
extent soluble in water ; and I hope soon to be all^'^^'^^^* 
an accoiaiV^^iiiis resolts, with some applications of'^^^"^ 
that l.prftpMM toimakei before the Society. ' \i , \ 

I cannat^ifkMiGhide.this note without observing,- 
the geueration ol elastic substances in close vessels, eith£ 
viUlh oiTi wi(hontheat, offers much more powerful mean, 
of appcfscofttatuig their molecules than those dependant 
upon lfae;applibati(Mi'of cold. Whether natural or artificial ; 
for, as gases diminish gnly about in volume for every 
— degree of -Fahrenheit's scale, beginning at ordinary 
temperaturas,ia'Very slight condensation only can be pro- 
duced by the most powerful freezing mixtures, uot half 
• ' " as 
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Ita much «tf ivouki vesuk from the appiicaiioa of a strong 
Ikme to oiiepart of « glass tobe, the othier part being «£ 
ordinary teroporatmre t and when attewpts nre made to 
condense gases into fluids by sudden mechaAieal eom* 
pfesHoo^ the beat, instantly geaeratefd, presents a formtdk 
ablo obstacle to the saeccss 6f the erperlmcat ; whereasi 
in tfte dompression reaoUing from their slow generation 
in do9e vessels, if the process be conducted wUh cooH 
■io» pf ecantions there is no source of difficulty or dan<* 
ger; and it may be easily assisted by artificial cold in 

cases when gases approach near to that point of com- 
pressioa and temperature^ at which they become vapours* 

On an mrly Variety of Hons Beim* 

' 1 ' * 

By W. PvLB Tai;nton, Esq, of Cheam* 
WwBk the Tban&ictioks of the SocifiTY for th« SNeov«^ 

RAOEM£NT of ArTS, MANUFACTURES^ and Coii|M£.iiC£. ' 

(CoDclndeci from Page 291.) 
The beitfffs whteh'greir in the tnnitp^mii soil, called 

Peach's Close, grew on land dug by the spade, under the 
foUowing circumstances : Peach's Close is my experiment* 
ground, in which I baTe under cliltivation between two 
and ibree'lioiHlred different species of plents, with a flew > 
to the ioiprovement of agriculture; and many of them, 
particularly the gramida, are disposed in square beds of 
s rod each, With an alley of the width of three fieet In 

e^ery direction between bed and bed, which serves as a 
path« The whole of the ground on which these beds are 
sktt^ie, in the automn of IBlQf was sown part with win- 
ter peas, part with CSanada tares, succeeded by stubble* 
turnips, which were poor; after which crops, irt the 
ODtumn of 1820; I ploughed the land deeply and re* 
Vol. XLl V,«— Sbcom o Sbbixs. X x peatedly. 
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peatedly, say three or four times, dunged it well, aod 
laid U out io beda; aad ia September, 1320, sowed h 
with inndry' gratsea. Not to watte the space of the 
alleys, in the fim year, while the grasses in .the inter* 
mediate beds were in their infancy, I sowed some part of 
the alleys, in autumn 1820, with various annuals, and 
among others with winter beans* In autumn 1881, I 
sowed nearly the whole of the same alleys, and ako,some 
of the square rod-beds, where the grasses had failed, with 
winter beans, and these were the beans which I harvested 
there in 1888, as mentioned in my memorial; upon- 
which I have to observe, that I perceived, in many in- 
stances, that dropped beans from the preceding harvest 
fell upon path^ways and corners, and on beds. which had 
never been dug at all in that year, and came up, and 
grew quite as well, and bure as well, as the crop on the 
ground which had been prepared by digging ; part of 
the beans in the alleys and beds I hoed in March, part 
was neglected, and never hoed at all, and they had to 
contend with a numerous and luxuriant host of annual 
weeds* The beans in Peach's Close were the best I bad 
in that year, as I have before objierved* . My digging itf 
that field was done at the rate of 3d. for some, and 4d. 
for others, per square rod, varying according to the de- 
gree of drought and hardness of the ground ; and the. 
beans were dibbled in by a boy, who fed my pigs at hit 
vacant hours ; his day-work cost me 6s, per week, and I 
suppose he wasted three or four days in dibbling these 
beans, which might have been done in one. The .alleys 
between the beds being more ;trodden and hard, I |Miid. 

in soine weather three farthings, and in other id. per rod, 
run, for digging them, or 4J. and 5^d» respectively per 
rod square, which was rather^ too much ; but the finish- 
ing the work so as not to entrench on the boundary of 

the 
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ibe bed on both sides, required more time and care thaa 
acriugbt-forward digging does. 

Iq ihe present year I observe tbat the scattered l|eans 
dropped in the last harvest, on the surface, are come 
up, and look ^ bardjr, beahhy, and iorward, as they 
need to do; whence^ ^s well as from the other premiset, 
{ draw the conclqsion, that these, like other hardy small 
horse-beans, require not an expensive tillage; that one 
plougbiogt and two or three turns or tines of ih^ bar- 
' row to cover them, would be quite sufficient to ensure 
a crop. And I would make the following estimate of 
their culture, according to the practice I should pursue, 
looking to the bean«crop only, and not looking to the 
future melioration of the soil, for the purpose of bearing 
grass or wheat. ' 

£. s, d. 

In stiff clay land, one ploughing, per acre . . , • Q 17 0 
DrilUng beans ptr acre, with Smyth's drill, four 
horses, drill-man, and driver, at 4<. per acre 0 4 0 

Three turns of the drag or baiiovvb, at 8ii O 9, 0 

Water-furrowing, say, per acre « •••••O 1 O 

Bird-scaring three weeks, say, per acre • O 0 9 ' 

Two hoeings in spring, t. e« end of March and 

eQd of May, the two, per acre. •••••••••«.. O 8 0 

\ ■ III ^ 

On my lighter land the ploughing would cost me 59« 
per: acre less, one tine of harrowing less, and no water* 
furrowing; thus reducing the cost of culture from 
1/. 1^. 9^. to \L 6s, Id. per acre. 
' If i were to make either a complete summer fallow^ 
or a partial summer fallow^ previous . to my sowing the 
beans, I should b& induced to debit in my ledger the 
succeeding crop with a part of the expense of such fal- 
low, 
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lew, irfiick the row«^B«lliire of beam would eoable me 
to keep clean doring the Mieceeding smniner, so m to 
leave the ground in a very good state of preparatioa for 
wheat, or other autmnn-sown oropt. 

If theCSommittee ihooM aot think chat my diraioB of 
the expenses between ihia crop and the succeeding crops 
is to be adopted^ I must then sabmit to them the actual 
coit of the tillage on which thej wefe iowD, which I 



isoDceiTe ttands as foliowa : 

^ In Peach's Close, digging per rod ,0 4 

Dibbliog per rod (through the boy's idleoest) • • • • 0 
Hoeing per rod (where performed) • 0 1 



The amomit of spade-ciiltQie, at this rate, woald be, 

per acre 4L 14s. M. This sfiialt parcel was not watched, 
to preserve them from the birds, therefore do cost thereof 
ift charged here. 

'* V * - A f. A 



For that which I sowed in the fields : RufFeU, 

three pioughiogs, one at 17$, two at 13«« •••« ft 3 O 
Five draggtngs «nd barrowtngs, at8<i. .,...«0 8 4 
Water-furrojiriog 1 O 

(Bird-scaring was omitted, this piece being small) 

Dfiliiog beaos^ p^r acre. 0 4 O 

Harrowing in ^hes^me, two tarns only, per acre 0 14 
Rolling three tiqnesi with heavy stone roller (this 
pperatioQ was perforju^d, purely for tb^ Sf^ke 

of ifaei^ass), at 9d[,|Mr 4cr^.••t, .Q a S 

Hund-'Weedinjs^ln spriag, /7er Acre 0 4 O 



For 
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dt* dm 

For tfie beans in Clay-pood field, must be added 
hereto, upon all the fields ihe farther eoti 
bird^^scwrlog,,*^ .tt,^ «•«••««••««•••« O 0 9 

To vhieb add thft pKoedmg charge £ l6 11 

£.^ 17 8 

And on oue baif of tbe field^ ooe more plough- 
ing 0 13 O 

Total ...^d.^ lO 8 



And in East London*Iane field the charge differs from 
the estimate in Roffett field in this-respect^ vist. 

£. 9. d. 

Charge on RulTett field 2 16 U 

Deduct two rollings, this having been, rolled 
only once^ at gd. per acre*. • .« 0 1 6 

Total coaty fir (ore* • • • i£A 15 $ 



But I beg leave to report, that I should have incurred^ 
and did incar^ the wboie of these expenses at the same 
seasons, for the sole purpose of sowing my meadow* 
grasses, even if I had sown no beans, the combination 
of which was an after- thought, and, for me, not a very 
happy one ; for io two iostanoes out of the three, namely, 
ki Clay-pond field and West London-lane field, where 
their growth was most exuberant, they injured the grass; 
in Rttffeit field, where tbe land waa less fall of mannre, 
gfass sQcoeeded most perfectly nnder these beans ; and 
as the autumnal sowing of grass is certainly the most ad- 
vi^eabie, 1 think I may venture to say,, that with due 
jpreeautioA, not to sow the beans too early, or .too thick, 
they may fcrai a nsefal means of kfnening the expense 

Of 
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gi layiog dowo perennial pastures or meadows in the best 
manner. 

I have to regret, that I was not aware that the Society 
wished for aa estimate of the expense, or I would sooner 
have submitted it to themi and I hope, the above state- 
ment will be found satisfactory. 

Iq the pursuit of agriculiuia^ impiovement, my re- 
searches have made me acquainted with several plants, 
which I cannot but esteem to be valuable acquisitions to 
pur national stores. Among the cerealiai the winter pea, 
St. John's rye, Spring rye, and Georgian oat, above all 
the others; among the diadelphous plants, the hedysa- 
ram onobrychis bifenim, or double crop sainfoin; the 
trifolinm incarnatum ; the bullock clover ;• trifolium ma- 
crorbizum; medicago macalata; and several (fibers wbich 
promise valuable results, the qualities of which I have no 
time now to enlarge on : nor do I perceive any premiums 
held out by your Society which particularly call for the 
exhibition of them ; but all of which, as well as the col- 
lection of about £00 various species of grass, I shall be 
happy to render subservient to the good of the commu- 
nity in any way I can most e£iectually do it. 

Cbbtificatbs. 

I, George HetTer, bailiff to William PyleTauntoo, Esq, 
hereby certify, that the winter beans which grewJn a. 
certain dose of rich 'light loamy sand, called PeachV 
Close, at Cheam, in the County of Surrey, being 31 square 
rods, were pulled by James Raissin and Waiter Grig, on 
Wednesday tbe lOtb, Thursday the 11th, and Friday the . 
12th days of July, 18£«; that the winter heans in Glay- 
pond field, ten acres, were cut by Thomas Harris, Isaac . 
Purkiss, and Willian^ £dingtoo, on Tuesday the 9tb, 

Thursday 
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Thursday the 11th, Friday the 12th, Saturday the 13tb, 
and Tuesday the l6th of the same month of July ; that 
the wioter beaos which grew in the West LondoD-lane 
field, beiog one acre and sixty-six rods, were cut on Sa^ 
turday the i3ih of the same month, by Thomas Ilaiils 
and Isaac Purkiss ; and that the winter beans which grew 
in Rofibtt fields being one acre and one tabd, were cut . 
on Wednesday the 17th, and Thursday the 18th of the 

same month, by Thomas Harris and William Edington, 
the said three last-oientioaed fields being in the parish 
of Coddingtoni in the said county of Surrey, and all the 
said fields being in the occupation of the said William 
Pyle Taunton, and that the vvliole of the said beans were 
perfectly ripe, hard, and dry, at the time of harvesting 
the same; and that the beans sowed at the.inter?al of 
eighteen- inches, in Ruffett field and West London-lane 
fieldy were sown too close together^ and that the crop 
jtoM have beeik better if they bad stood at wider di^ 
tances, because they tillered cot so much. 

George Heffbb. - 

Ckmn, D'ee» % 18C2. 
I, William Neale, of Cheam, in the county of Surrey, - 
farmer and land-surveyor, hereby certify, that on Mon* 
day, July 15, 18^2, 1 Inspected the crops of winter beans 
grown ki the three several closes called Clay-p6nd field. 
West London-lane field, and Ruffett field, in the parish 
of Cuddington, in the county of Surrey, in the occupa- 
tion of W. P. Taunton, Esq. and that the beans in the 
two first-mentioned fields were, then ripe, and already 

cut and lying on the ground ; and that the said beans 
in Ruffett field then appeared ripe and ready to be cut. 

.Wm.Nealk. 
. . Cheam, 



Cktm, Surrey f Dec, % 182^« 

JobaAoclreWy ploaglraiaai toWm. Pjie Tavntoo^ 
Eiq. hereby certify, thai id the year 1821, oa Wednet- 

day the 12lh, and Thursday the I3lh days of Septem ber, 
I drilled winter beans over th^ whole of a close, called 
Cl«y-»poiid fieldi contamiDg teo tire roods, and 

twenty perches (exeept the Norilieitd' South headlandt, 
which are about a quarter of an acre) in single drills, at 
twelve feei distance betweeo the drills; that ou Tuesday 
Septe;nber 18, in the tame yearj I drilled winter heant 
at the distunee of a foot find a hdf between the drills^ 
over a part of a close called Ruffe tt field, of the extent 
of one acre an4 one rood ;l a^d that on Friday the Idth 
of Oetober, In the -saine year, I drilM • wintel bean^ at 
the same distance of a foo^t and a half between the drills, 
over one acre, one rood, and twenty-six perches, situate 
ai the West aide of a field called We»t Leodon^lane fields 
all which fields above-weaiionedafe attaate in the paritlif 
of Cuddington, in the county of Surrey, and then were 
and still are in the occupation of William Pyle Taunton, 
fiisq*. and the soil thereof is of a stiff, wet, intractable 
elayi.. . 

The mark of John AMoaaws +• ' 

r • 

I have the honour to inform yon that I have this day, 

according to your request, weighed with accuracy a 
bushel of the winter beans, and that the weight of then 
is 6a| lbs. avourdnpois. L ought ta add, that these are 
some of the beans which were last threshed, and which 
grew on the acre in Ruffetl field, a crop which was less 
blighted than those I had the honour to send to the Com* 

mittce 
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miltee, the latier having been taken from those I first 
thi^aahedy and which g^dv. m Cli^-poQd fidd md We^t 
London-laiM 6eid» . I •usf^ tbat .ibe inmptei exhibited 
ta the Society ^o^\d ^t ii^ei^h^ui^e «in\^Qh. 

With respect to the produce per acre, it has, in this 
lastyeari in consequence of the blight, been very unequal, 

ao4i«w iiiiisC«et9f J :tiii» /msw ffrrpmfm* 4p I 

ngjf, keep the produce of the several fields dlst|t^| I 
not take upon ^myself to speak to the produce per acre 
with perfect accuriicy ; but, to the best of my judgment, 
the one acre and a quarter iif Riifl^ti field (which was 

f9WO the latest) produced to me 21 or 22 bushels; the 
i4>jLjg in i^e§i<;^> on ^ dr\ef soij,. pi;9>^i|ced to 

p>rQ4uc^ q( W^i Jj0Qdop-4ftiie field and Clay-pond field 

sulTeted s(j much by the blight as Lo be very infefior^ fkutj 
^id not| I tbinkj j^i^upl^ ei^c^ed a ^ac)c to f^i acre. 
> i jbaufi A«iti»f|^siii9Ji i9|f .^ingr *i^;?ter,^^e jf^ 
yfin\f\t (whicbj tl^e thei^oineter yras several .tjfpes 
piany degrees below zero, must be thought a strong test 
fof^gfiQlviMg b^ans), I ,see the l^s^ Sl^^^ i^o,f 

ibv«e AT fmt>ii^t^ik^bp m^K^>f 

severity of the winter, than their haying ^ bro]nrp and 
^p^p)\ed .edgejfo.und s^^e.p^ ibfiifjoweroiost leaves ; ^nd 

Hkm ¥ibich.itoii ;lw iP ;g>r<M»ifi ^^^'m ^tvejfi^ter, 

Wiag ^Ofva in tl;ie .||iidd|e of Noirfi«K^er, .are, ^ii|ce tl)e 

f*9^t, .g<>iae up,^^ir^,cLly i^eiiiUiy.a^^^ , , . 
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Description of a Kite for effecting u Communication be- 
tween a stranded Skip and the Shore, 

% Capt, Daitsey, of the AtiUhry. 

With a Plate. 

Ftom thie Trahsactiovs of the Society Ua the £ncod«- 

lAGBIffiNTof AaTS, MANOFACTORES^ and COHllEftCB. 

The GM Fidee^H Medai woe preaetOed to Capt. Dan8BT, 

fpr thu Communication* 

I BEG to submit to the Society for the Encouragement 
of Art8| &c. the outliae of aa expedieot for facilitatiog 
commuoicatioa with vessels stranded on a lee-shore^ or 
under other circamstances where hadaess of weather 

renders the ordinary means impracticable. 

A sail of light canvas or Holland (being cut to the shape, 
and adapted for the application of the principles of the 
flying kite). Is laanched from tb& vessel or other point to 
windward of the space over which a communicaiion is 
required, and as soon as it appears to be at sufficient dis- 
tance, a very simple and efficacious mechanical apparatoa 
is nsed to destroy its poise, causing it to fall immediately, 
but remaining still attached by the line, and moored by 
a small anclior, with which it is equipped. The resolt 
of the experiments which I have made with a kite of 
sixty feet of surface, has been, in a strong breeze, the 
extension of line weighing sixty ppunds, and measuring 
three hundred and fifty yards in length, and one inch 
and three quarters In circumference; and at another 
time the extension of a line weighing thirty-seven pounds, 
and measuring eleven hundred yards in length, and &ve- 
eighths of an inch in .circumference. 

^ Being 
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Being aware^ as weli from public documents, as froui 
mj own experitosei of the value of expedienu £oi the 
purpose in queslioo, I am deBirons of giving publieily tb 
_miae through the medium of the Society of Arts. I am 
^^picflli^ed to exhibit the detail of the . apparatus, and to ' 
illustrate its appUcalton by experimeoti and if the^Societj 
of ArU shall think it worth their while to obtain- a report 
upon it, and that report be such as to render it worth 
their acceptauce, a pattern of it, with the necessary 
drawings and dwcription . shall be.ai their service. 



' - - • • 

1 < 

The kite, Figs. 1 and « (Plate XV.) is a sheet of Hoi* 
land, exactly nine ftet square, extended by two sparSf 
the standard, a a, placed diagonally, and the cross-piece 
6 ^ at right aogie8^aci'<ysrtt,- and l ate r se e t i ny two aides of 
the square at two*thirds from the angle to which one end 
. of the diagonal spar is fixed ; by this means that part of 
|he surface of the square which is extended by the spars, 
foroM a figure of about fift;y-fiTe. square; feet of sorfacei 
composed of two triangles, otte right-angled and out 
isosceles, which is a very convenient shape for a kite; 
and the part of the square not extended operates as wings, 
€ep to steady it in its flight. At two points oo.ihe di- 
agonal spar, about one-seventh of its length from the 
head, and the same (|fpm the bottom, two lines are attached, 
the upper about one-sixth of the length of tbe kite, and 
the lower tWo-thirds Its length, which, combiuedt 
form the belly-band gg. Fig. 2; and the line which is to 
retain the kite, is attached to the point of their junctioa «i 
with each qthar as sejSii ur tbe Plate, ^o, when tbe 
iite is large> and tberrts much wind, as many interne* 
di^ae lij^ ai^.iuay ha thpught necessary to strengthen the 
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spar may be added. The tail may be five or six times 
the leogth of the kite, aod lU \teight must be proper'^ 
fioDtite iti the wiiidji but if iti bulk be miieh difiii8ed»< and 
M alranged Im tb adttiit'of the bnifbnfe lind oMittMt 
action of the wind upon ity it will ht displaced from that 
poRtidii whhdh a mott fsfoarabie for iteadyiBg tife kite | 
Bn6 if mubh doDctenMted) it wDI aeqdtf^ a^iCiMt VlVrai^ 

ingTnolion, equally destructive of its function. The best 
appears to be one fortned of a double cord, whipped at 
equal iDtemlt with packthread^ so ae to Ibhii- a bwmH^ 
tion of loops or eyesi into which pieces of wood are 
thrust in order to give the requisite weight, see f f^ Fig. 2. 
The kite above described has^ in a strong breeze, ex- 
tkMed 1100 jardi of TiiMf filn^dgbthi of ah iftbli in bir- 
eomference, and Would hai^ lestebd^d more^ had h 
at hand. It also extended S60 yards of Vine one aod 
lhi«e-quartters of an inch iti cirtoaiferfeaee^aiid'i^i^bibj; 
Msty pouhda. ' The fioUahd 'Wiffjh^d tbNe aitd u bttif 

poundsy the spai-s^ one of which was armed at die head 
with iron spikes for the purpose of mooring il, six 
pow'idaabd tbvbMiattrtetii aad Ibe tail #a< fi^ tkiMstii 
lengthy coro[)Oied of ^efght pbmda ^f'rope and fovftliea 
pounds of elm plankj weighing together twenty-two pounds; 
Thtts far, atRbiog moi-e than the weH^knuwa plropeHy 
the flying lris«y bad ili pol^itf^ diKVeto^a tt» b gtMbit 
ettent p^rhdp» Uiaa bad often been practiced, are in- 
volved; and to render that properly and pov^ei'iivaiiabl^ 
Ibr tlie phrpds^ in qaeltioa, aa b|l|pariitad ba» h&AH bda^ 
tK^B^ wiiich voabM IbWe to WiadMhl tb Sbfttfoy M 

will the poise of the kite, and cAiise its ini mediate fdl!^ 
j^ithout however detaching it firom the line ; and thos^ 
Itt^l^wi&rd t6 restore 4tll iftMd «flecl Its iintt^dibttt 
alacetft.- ' ^ " • . ^-j i 

The apparatus now to be described is that which, ha^ 

bceo 
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becto nmd mlh a kite of the above-mentioned dimen- 
siont^ li c«a»iftis 4>f Jour parts, which) for t^he sake of 
distlMctioD/ mMf Mgnattid ihe rkig^ ili^cau^h, tilt 
8tri6ieg-'b*#y fiad the 4edg^, foniiitig ftnr appamtotfinfj 
fig. 2, and ihe ittessdtiger* ' ' 

The fim M^aaWMg iiom riitg 0, uf abottt due and a batf 
-iniih in-diiimtft^y hKtitfg fnar e<yrdii| «lgb(«ea iilcbeir 
two feet long, fixed at equal distances oil its circum- 
ferenee^ and aU joined together at about three inches 
ffotfi the fiai^y Anfl attached t^ the Jtke (ai tfa^ ektremk 
tiel» 06 ibbte-lltie^ wbtksb'ai^ to regulate Its poise) by the 

others. The catch, Fig. 4j h made from a piece of 
toagh strong Wood, six inches long and ode inch in dia^ 
mefUri it bai t#o sa«!<^eafs.at right angk« to eadbf dttef 
tbl-ough hfftlf its l^gib; thek^ Me abotrt a quarter of 
an inch in diameter, beglnding in the centre of the end p 
Opposite to wbere the ga**-eats begin, passing about two 
itiobeft along Us Aakk»i ahd then obli^ety to tbe flnrfaee^ 
which it meetd at about half an itich below the end of 
the saw-cutSi Through this liole, the line of the icite e 

pMet^ and It is fiieed in it, within about it fathom of tbe 
enil w4ki«b^ the tide oei^t tbe Mtw-cats, and so tbtit tlie 

catch cannot slide either one way or the other. The 
wedge pf FigSk 6 and 7» is about two inches iong, it has * 

•ighi faees^ and^ iM t^aiAverfte ieotioa would be ft Mti^ 
IMMnled iitar $ it ih f^ncened by « acitd at it* tbi^lc ena to 

the cords vi the ring where they meet. • 
. To pkiepal^ th^ kite for its ascent, the ring is pkeed 
over that end of tbe eateh whei^ Ihe aa«l^cllt^ begiil 
(which, it Will be «>b»er>re«i, ha«« idW4ded it into four 

eqaai-sized fangs, whose inside surfaces exhihit eight 
Ifioes^ to correspond to those of tbe wedge), and tbe 
wedge p is planed witblii tiire fangs or ilonble clefi, which 
It will extend so that the riug caught in a groove ' 

which 
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' . ... 

wliicb goes round tlie whole circQmfereiiee.of the caldi^ 

apd cannot be taken ofi agaia until the. wedge is ce- 
moved. Tbtrefore it appearti from die meoQer io which 
the kite has been deacribed^ to be attaclied to the riog, 
the ring to the catch, and the catch to the line ; that the 
connection between the line and the kite it complete, but 
ready to b^ broken by the removal of the wedgej which 
would allow ^he fangs of the eatch to contract, and the 
ring to pass over them and be disengaged. The messen- 
ger, shown in section I, fig. 7| is a hollow cylinder, of 
strong vood| abont six inches Iq^ and its interior dia< 
meter abont an ineh and a half, so as to -pass freely ofer 
the catch, and has a small sail rigged upon it, perpendi- 
cular to i^s axis. When it is required to lower the kite« 
the line is passed thrpugh the cylinder of the messenger^ 
and the wind takes it rapidly up to the kite; when it 
comes upon the catch it meeU with the striking- bar n 
(an edge view of which is represented, Fig. 5), which 
passes across the small end of the wedge, through on^ of 
the saw-cuts, and projects on eacli side about half an 
inch beyond its surface. The violence of the shock with 
which the messenger meets the. bar, drives out the wedge, 
and, by allowing the fangs of the catch to collapse, disen* 
gag^s the ring. The connection with the belly-band is 
thus broken, and the *cord e remains attached to the 
grapnel the ring^and wedge remainmg pendant from 
the belly-band, as «, Fig. 1. The centre of suspension 
b^iog thus transferred to 4he he&d of |he kite, its rapid 
descent is the. necessary conseqoence* 

In the experiments that have been made with a view 
of gaining cohamunication with a iee-shore, under the 
supposition of no assistance being there at hand, a grap- 
nel, Fig« 1, consistiog of fanr spear-sbaped iron s^ik^ 
was fixed to the head of the kite so as to mopr it on its 

iall; 
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liiH; and in this emergencyy - the attempt of some one to 
get on shore along the line wonld be the only means to 

be resorted to. In those cases where maintaining a cor- 
respondence after a communication was gained has been 
the object, the person* to windward has attached a weight 
to^ the messenger, in some cases as mnch as three pounds, 
which having been carried up, has of course descended 
with the kite; the person to leeward has then furled the 
sail of the messenger, and loaded it with as much weight 
as th^ kite conld lift, then replacing the ring and wedge, 
^and exposing the surface oF the kite to the dh'ect action 
of the wind, it has rapidly risen, the messenger mnning 
down the line to windward during its ascent. Tliere are 
a few minute points to be attended to in the construction 
of this apparatus, which would become so obvious iu tiie 
,progress of preparing it, that it would be useless to add 
them to a detail, already perhaps too tediont. Bnt it is 
to be observed that in cases where the wind is not vio- 
lent enough to take off the kite at once from the deck, 
or where eddies prevent its impulse from acting fairly 
aiid uniformly on its- surface,- the line of th€ kite may be 
passed through a saatch-block, from which another line 
leads through a block on some high point in the rigging, 
and it may thus be raised high enough for the wind to 
talfe it and clear' it of the vessd. 

In Fig. 3, I is the messenger, which, after it has struck 
and liberated the belly-band, is itself retained in the re- 
presented position by th^ striking-bar «. 

Fig. 8, is an end view of the ring, cylinder, and wedge, 
showing their mutual connexion. 

m 

> * • 

In making use of Captain IHmseys apparatus fbr esti^ 

blishing a communication between a stranded vessel and 

• the 
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portions established by the iiiveotor should be carefully 
adhered ta, particuteriy in the poiitijQD of tlie cfpss-^parj 
yiMdii Jif plMe4 IP9 Ipw will prevent jib^ kii^ frQip r^i^g 
fi«B.«9d flying steadily. <Jin ihe ^s^ni^ftry^ wbien tb^ 
tentfc of the pressure of the wind upon the surface is as 
WliOb^iMMr^ <tb.€ peatre jtb.e upright spa;'^ a» be 
qoaneiii^tly opp^lved/ wUh^q^ 4iiii!ii9ifl!bl9g top o^cb 
the surface fixposed tp jlhe wiqdj Jbe^. effect wijl ]Ue 
produc^d^ 

Ao^e .ppriijonv lof PApv«» viibipb C9r«» ^ V^'mg^t 
«MiF'bft«m»ve4 (ir opt vilbopi; at Alli|fi«e|iiig %i9g 
of ihe kite. 

The^uod effect af the tall jn hali^opijag the kite will 
firlAcipally .4pp»pd 09 tbp dpp prpppr^iop of iiLs lep^tb 
ftQA weighjt, t^ (imi pf ilbp kit^ P«4 i)^ ^DQngib jof Ibe 

wind. ' - ' • ■■ 

kagtb m\%\k% 9f 4i\^piep^tay»;(ppder 
. fftte JbtiP«KP. tp ikfipp ,|be ,kitp fSi^y^ m4 ^ pmnr/e aI» 
4eseeriit<wbeP{fhe messenger b^s been le^ off, will ibe in- 
adequate in a strong wind. The bpst propprtions are tp 
be di^(trm«)ed Jby aptjialpifpefipifiAt ^ctn ^9cbp#r|icii)Af 
kite exposed to a greater. jpr lest ipipoiMty .of wipd^ In 
some cases, a single hoe .pf ten or tWielye times the kugth 
of the kite^ mi sd iSvitaUe.l^Mbiuie^, wiU succeed per- 
fectly well; in otbtertcimi jeniefAl afQaiier JtiM)»Amil«d pA 
^lerviilsibir Miiig, w4tbpctiogIe pieoe of bg)a<rd .aitacbed 
to the extremity of the taj], ha^,pfpdji)jQ^djWit^i)UAh/ig<^pd 
effect. 

In attaching the kite-line to the grapnel, a consider- 
able -portion ^of it isiioaklibe left to b«mg]<>rMie» inofder to 
prevent any derangement from taking place in U^e dis- 
charging 
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ciiargiog apparatus. Il might even be advisable to aWp 
, on a UDootb quetd rii^ of.some weight. 
■ Itt the apiNimiiit kid befoie ibe Sodclj^ Jifae uitmitor 
has placed the grapoe] at the head of the kite, in which 
sitaation it periorms the office of a galley-anebttr, with 
ita sbaok reversed. The grapnel wight, however, be ap- 
pliedy with eqval advaatage^ to 4be lower extrenity of 
the kite^ the points or Aukts being still turned upwards. 
Bjr the latter coDtnTance^ it would perform the office of 
a sioHlar aocbor, with it» shaak im the wsad posilliobi ' 

As the eertaintj of elating the eomniiniicatfdb "h^ 
tween the vessel and the shore depends priocipallj ori 
the hold which the grapoel takes in the groond^ the com- 
mooteatiog line mast oecewarily h^ attached to the bead 
of the kite ; tot if it were attached to the lower extremity 
the whole apparatus would, in descending, take a tota* 
torj raotioD, the effects of which woold enttreijr frostrate 
HieaociceiM of an operation which sboold IkM 1:6 so im- 
portant a result. .0 



0» the Cofuknsaii^ of m»^i Gaies iai<o X^Kidk . . i. 

Bjf Fabaoat, Ckimieml Amktant in the Iioyal\ 

InUitutiim. «" ^ 

From the pHii.osoFUiCAL Tf. a> sa ctions of the 
,KoYAjL Society of London. 

I - 

J. HAD the honour, js lew weeks stnce, of submittiog to 
tbe Royal Society a paper on the redociiott' of 'ehloriofl 
- to tbe liquid^ state. (8m Biper§&ry, page 352 of 'the pre- 

* sent number,) An important note was added to the papev 
hy the Presidenly on the general applicasioo of Ibeineanif 
■aed in this case to tbe ledaetion of other gaseout bodies 

to the liquid state; and in illustraiioii oi the process, the 
Vol. XLIV. — ^S£<;oni» b£iii£s. Zz pro* 
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pioduction of liquid murialic acid was* described. Sir 
Humphrey Duv/ did me the honour to request I woald 
continue the ^experiments, which i have done under his 
general diieciion, and the following afc some of the re- 
suits already obtained : 

Sulphurous jlcid. 

Mercury and concentrated sulphuric acid were sealed 

up in a bent tube, and, being brought to one end, beat 
was carefully applied, whilst the other ead was pre€^rved , 
cpol hy wet bibulous paper. Sulphnrons acid gas wai 
produced where the heat acted, and was condensed bjr 
the sulphuric acid above ; but, when the latter had be- 
come saturated/ the sulphurous acid passed to the cold 
end of the tube, and was condensed 4nto a liquid* When 
the whole tube was cold, if the sulphurous acid were 
returned on to the mixture (/f sulphuric acid aud sulphate 
of mercury, a portion was re-absorbed, but the rest re«> 
mained on it without mixing. 

Liquid sulphurous acid is very limpid and colourless, 
. and highly £uid. Its refractive power, obtained by com- 
paring it in water and other media,, with water contained 
in a simikr tube, appeared, to be nearly equal to that of 
water. It does not solidify or become adhesive at a tem- 
perature of 0^ F. When a tube containing it was opened, 
the contents did not rush out as with explosion, but a 
portion of the liquid evapoi aied rapidly, cooling another 
portion so paucb as to leave jt in the .fluiii state at com* 
mon barometric preisure* , It was, however, rapidly dissi* 
pated, not producing visible fumes, bnt producing the • 
odour of pure sulphurous acid, and leaving the tube quite 
dry« A portion of the vapour of the fluid received over 
a mercurial bath, and examioedi proved to be suiphuroua 

acid 
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acid gas. A piece of ice dropped into the fluid in&tantlj 
made it boil. From the heat communicated bj iu 

To prof€ ID an .unexoeptionable mannet ibat the fluid . 
wat pore sulphitrotts acid, tome aulpbinroas aoid gas 
was careiully prepared over mercury, and a long tube 
perfectly dry, and closed at one end, beiog «xhattsted^ 
was filled with it; more sDipburons acid was theo throwa 
in by a condenBing syringe, till there were three or four 
utLuospheres: the tube remained perfectly clear and dry, 
bat on cooling one end to 0^, the fluid sulpharoos acid 
condensed, and in all its characters was like that prepared 
by the former process. • 

A small gauge was attached to a tube in which sol- 
phnroDS acid was afterwards formed^ and at a tempera- 
Inre of 45* F. the pressure within the tnbe was equal to 
three atmospheres, there being a portion of liquid sul- 
phurous acid present; but as the common atr had not 
b^en'exchided when th6 tube was sealed, nearly one at- 
niosphere most be due to Its presence, so that sulphurous 
acid vapour exerts a pressure of about two atmospheres 
at 46** F. Its specific gravity was nearly 1.42, 

t am indebted to Mn Da?tes Giiberti who examined 
with much attention the results of these experiments, for' 

the suggestion of the means adopted to obtain the spe- 
cific gravity of some of these fluids. A number of small 
glass bulbs were blown and hermetically sealed; they 
were then thrown into alcohol, water, sulphuric acid, or 
mixtures of these, and when any one was found of the 
same specific gravity as the fluid in which it was im* 
« mersed, the specific gravity of flie fluid was taken ; thus 
a number of hydrometrical bulbs were obtained; these 
w^re introduced into the tubes in which the substances 
were to be liberated ; and, ultimately, the dry liquids ob* 

, ft 

tained, in contact with them. It was then observed 

^ • whether 
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whether tbey floated or iiut, aad a secoad set of experi- 
ments wcte' made wiib Wbs lighler or heavier as re* 
qaiMd^ tdlil A «car •pprojumlioo was obtained. Many 
of the tubes burst in the experiments, and in others dif- 
ficuities occurred from the accidental fpuling of the bulb 
by the eotiieatt of the tobe. One sooree of error may 
bemMlioaed In addition to those which are obvioosy 
namely, the alteration of Uie bulk of the bulb by its sub- 
mission to the pressure required to keep the substance in 
the flotd itate. 

I » • • ' 

SiUphureiied Hydrogen* 

'A tube being bent, and sealed at the shorter end, 
strpog muriatic acid was poured in through a small fun- 
9!^, SO a3 pearly to fill the short leg without soiling the 
long one* A piece of plattaom foil was then crampled 
up aud pushed in, and upon that were put fragments of ^ 
6i)|phiu;ej( of irooi gntil the tube was nearly lull. In this 
way aotioi^ was prevented until the lube was sealed. . (f 
onee Gommetices, it is almost impossible to elose the 

tube iii a manner sufficiently strong, because of the press- 
ing Qtt^ of (he^aa. When closed, the muriatic acid was 
m^e to run pn to the snlpharet of iron,; and then left for 
a day or two. At the end of that time, much proto- 
i^uriatf of iron had formed, and on placing the clean 
^flk^ p£ ib^e tube in a mixture of ice and salt^ warming the « 
pther end if necessary by a little water, sulphuretted hy- 
4fogeD in the liquid state distilJed over. 

The liqi^id sulphuretted liydrogeo was colourlessi lim- 
flip and excessively .flttic|. £jtbeo when compared with 
^ k in similar tubes, appeared teiijacious and oily, ft did 
not mix with the rest of the fluid in the tube, which was 
DO ,dQubt saturated, but.remained standing on it. When 
a Itibe containing It was opened/ the liquid immediately 

rushed 

i 
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rithed int6 ▼•poor; and ibii beiDg dooe under w*t«r» 
•nd ih« vapQiir colleoled abd exuoiiiMd^ k proved la be 

snlphuretted hydrogen gas. As the temperature of a 
tube contaitiiBg some of it rose from 0> to 45^, part of 
the fluid rose In vapoor, and its bdk dimintihed; bet 
there was no other change : k did net seem more adhe» 
flive at 0** than at 45o. Its refractive power a[)peared to 
be rather greater than that of water ; it decidedly sar* 
passed that of solphufons acid, A small gange being intrei« 
daced into a tabe In which liquid sulphnretted hydrogen 
was afterwards produced^ h was found that the pressure 
of its vapoar was nearly equal to seventeen atmospherea 
at the temperatare of 50^* 

- ' The gases' nsed were made by drawing but aome lubes 
at the blow-pipe table until they were eapitlaryj and of a 
frnmpec form ; they were graduated by bringing a snsll 
pofitiott of mercury successively into their different parta^ 
they were then sealed at the fine end, and a f)ortioa of 
mercury placed in uhe broad end; and in this stale they 
were placed in the tnbesi so that none of the substances 
«sed> or produced, could get to the mercwry, or pass by 
it to the inside of the gauge. In estimating the number 
of atmospheres, one has always been subtracted for the 
air left in the tabe* ^ 
The specific gravity of sniphnretted hydrogen appeared 
to be 0.9. ^ , . , 

CarbonU Add. 

The materials nsed in the production o£ carbonic acidi 
were carbonate of ammonia and concentrated sulphuric 

acid; the mauipulation was like that described for sul- 
phuretted hydrogen. Much stronger tubes are, however^ 
i-equired for carbonic acid than for any of the former 
substances, and there is none which has. produced so 

held 
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many or more powerful fxplosioot. . Tubes which havt 
held fluid carboatc acid well for two or three weeks to» 
gether, have iipoa some increase In the warmth of the 

weather, spontaneously exploded with great violence ; 
. and the precautions of glass masks, goggles, ^» which 
are at all times necessary in pursuing these experiments^ 
are ^rtieolarly so with carbonic acid. 

Carbonic acid is a limpid colourless body, extremely 
flaidy and floating upon th^ other contents of the tube^ 
It distils readily and rapidly at the dtflerencc o( t^mpera*^ 
ture between 32' and 0^, Its refractive power is much 
kss than that of water. No diminuxion of ieaiperature 
to which I have been able to submit it, has altered its 
appearance. In endeavouring to open the tubes at one 
end, they have uniformly burst into fragments, with 
powerful explosions* By inclosing a gauge in a |ube in ^ 
which fluid carbonic acid was afterwards produced, it 
was found that its vapour exerted a pressure of thirty-six 
atmospheres at a temperature of 32®, 

It may be questioned, perhaps^ whether this and oth^ - 
similar fluids, ahtained from materials containing wat^r^ 
llo not contain a portion of that fluid ; in as much as it^ 
absence has not been proved, as it may be with chlorine, 
sulphurous acid, cyanogen, and ammonia. But besides 
the analogy which exists between the latter aod the 
former, it may also he observed in favour of their dry- 
ness, thai any diminution of temperature causes the de» 
position of a fluid from the atmosphere, precisely like 
that previously ohtained ; arid there is no reason for\sup* 
posing that these various atmospheres, remaining as they 
do in contact with concentrated sulphuric acid, are not 
as dry as atmospheres of the same kind would he over 
sulphuric acid at common pressure* 
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* of several Gates into Liquids, So9 

V . . ■ ■ ■ , . ■ 

Euchhrme* 

Fluid euclilofine was obtained by inclosing chlorate of 
potasb aod sulphuric acid io a tube^ and leaving them to 
act OD each other for tweotj-fonr boors. Io that tim^ 
there had beeo much, action ; the mixtore was of a dark 
reddish brown, and the atinosphere of a bright yellow 
colour* The mixture was then heated up tq 100^, and 
the uooccopied end of the tahe cooled toO^; by degrees 
the mixture lost its dark colour, and a very fluid ethereal- 
looking subitance condensed. It was not miscibie with 
a small portion of the aulphoric acid, which lay beneath 
it ; but when returned on to the mass of salt and acid» it 
was gradually absorbed, rendering the mixture of a much 
deeper colour even than itself. 

Eucblortue, thus obtained, is a very fluid transparent 
substance! of a^ deep yellow colour* A tube, conlatniorg 
a portion of it, in the clean end, was opened at the oppo- 
site extremity ; there was a ru^h of euchlorine vapour, 
but the salt plugged up the aperture : whilst clearing, this 
away, the whole tube burst with a violent explosion, ex* 
cept the small end in a cloth in my hand, where the eu- 
chlorine previously lay, but the fluid had all disappeared, i 

NUraui Oxtfd. 

Some nitrate of ammonia, previously made as dry as 
could be by partial decomposition, by heat in the air, 
was sealed up in a bent tob% and then heated in one end, 
the other being preserved cool. * By repeating the distit- 
lation once or twice in this way, ii was found, on after- 
examination, that very little, of the salt remained un- 
■ decomposed. The process requires care. I have had 
many explosions occur with very strong tubes, and at 
cousiderable risk. 

When 
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When the tube is cooled, il it found to coDt&ia two 
fluid*, aod a Tery compressed atmospliere* The heavier 

fluid, on examirtitioD, proTcd to be water, with a little 
acid and nitrous ojc^d in solution : the other was nitrous 
cxjd. It 'appears id a very . liquid, limpid, colourless 
state; and so Vo)atne,tbat the warmth of the hand gene- 
rally makes it disappear in vapour. The application of 
ice and salt condenses abundance of it into the liquid 
state again. If bolb readily hj the difference of tem-» • 
perature between 50* and 0». It does not appeilr to 
have any tendency to solidify at — 10^. ^ Its jefiactive 
l>ower is Yery much less than that of water, and less 
than any floid that has yet been obtained in these 
expcrlmcuts, or than any known fluid. A tube being 
opened in the air, the nitrous oxyd immediately burst 
into Tapoar. Another tobe opened under water, and 
the yapour collected and examined, it proted to be 

nitrous ojsyd gas. A gauge being iulroduced into a t'lbe, 
in which liquid nitrous oxyd was afterwards produced, 
gave the |Mressvre of its vaponr as equal to above 50 at- 
mospheres at 45^ 

Some pure cyanuret of mercury was heated until per» 
fectly dry. A portion was then inclosed in a green glass 
tube, in the sam^ manner as in former instances, and 
being collected to one end^ was decomposed by heat, 
whilst the other end was cooled. Tlje cyanogen- sooo 
appeared as a liquid ; it was Umpid, coloariess, and very 
fluid } not altering Us state at the tempejratare of <K Its 
refractive power is rather less, perhaps^ than that of 
water. A tube containing it being opened in the air, the 
expansion within did not appear to be very great $ aod 
the liquid passed with comparative slown^ into the stale 

of 
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of vapour, producing great cold. The vapour, being 
qpllecled over metcmj, proved to be pure qyaoogex 
A lobe was sealed up vrith cyanuret of mercury at one 

end, and a drop of water at the other ; the fluid cyanogen 
was then produced in contact with the water. It did not 
siijr^ at least ja aoy considerable quantityi witb that 
fluid, but floated on it, being Hgbter, though apparently 
not so much so as ether would be. In the course of 
some days, action bad taken place, the water bad be- 
come blacky and change, probably such as are known 
to take place in an aqueous •solution of cyanogen, oc» 
curred. The pressure of the vapour of cyanogen ap- 
peared by the gauge to be 3.6 or 3,7 atmoapberesy at 
45^ Fikhrenheit* lis specific gravity was nearly 0,9* 

Ammonia. 

In searching after liquid ammonia, it became neces* 
sary, though difficult, to find some dry source of that 
.substance; and I at last resorted to a compound of it, 
which I had occasion to notice some years since with 

ciiloridc of silver. Wheif dry chloride of silver is put 
into animoniacal gas, as dry as it can be made, it ab- 
sorbs a large quantity of it ; 100 gifjj^ins condensing above 
ISO cubical inches of the gas: but the componndy thus 
formed, is decomposed by a temperature of 100® Fah- 
renheit, or upwards* A portion of this compound was 
sealed up in a bent tube, and heated in one leg, whilst 
the other was cooled by ice or water. The compound 
thus heated, un^jer pressure, fused at a comparatively low 
temperature, "and boiled up, giving ammonical gas,* 
which condensed at the opposite end into a liquid. ^ 

Liquid ammonia, thus obtained, was colourless, trans- 
parent, and very fluid. Its refractive power surpassed 
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tWi 6{ othek of the Utidi deicHbed, ^lid that also of 
wat^f U^lf. Prom th^ Vky in which U ittti oVt^ivedi it 

^videhtly as free from water ammohia ifi iifiy state 
eb'uld be, Whea the chloride of silver is allowed to 
^bo], the amihdiiia iibkiediAreiy nitlirD* it, (Bottabmtag 
WUfe il, Aid pfii^tiemi the origitfal compoAtid. Dminjlp 
tbii actioa a curious combination of effects take* plaee; 
is the chloride absorbs the ammonia, heat is produced, 
ihi t^l&^pbatiire Yisifrg up nearly fo 100^"; whilst a few 
inches off, at the opporftfe end of ttie tiiW, cbtoiieirfeble 
cold is produced by the evaporation of the fluid. When 
the ^hole Is ifefMaed at the temperaturre of 6()«, the ami. 
ificmiti 1»6ils till It is dissipated 'and te.coml>ii^d. Th^ 
pres^tire of the vapour of ammonia is equal to *bOlltiS.i^ 
atmospheres at 50<>. Its specific gravity was 0.76. 

Muriatic Add* 

When made frdm pure muriate of aiiimonia and sui» 
' <p1iii^ie iikiiid, liquid muriatic acidvts ebtained colourless, 
as Sir Humphry BiftVy had Ktftiefpated. Ite riefftUiti^ 
'power is greater than that of nitrous oxyd, but less than 
that of water ; it fe Uearly equal lo that of carbooic acid. 
Tbrpresstire 6f ^ia «a)^6nr, at the>tolnpe<atttre of ^,18 
'equal to about 40 atmospheres. 

Chlorine* , 

The refractive power of fluid chlorine is father i^s 
than' that of water. The pressure of its vapour at ()0^ is 
' nearly equal' to four atmospheres. 

Attempts have been inlade^ to obtain hydrogen, o:tyg6n, 
fluoboracic, fluosiIicic,and phosphuretted hydrogen gaaca 
10 the liquid state j hut though all of them ha^ been 
subjected tq ^reat pressure/ they have ks yet < i'esisted 

con- 
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j9pp4fi9a^tiOD. difiicuUjr^ witli regard tp fluob.or^ 

gatfi contMtSi probably, in its affinity for sulpboflc 
acid^ whicb^ M Pftvy bap shown, is so great as to 

raise the sulphuric acid with it in vapour. The experi- 
meais ml\^ i,i9wever^ Ji>e ,cviuMou«d g^n tpfffi ^nd other 
gaseitt in ^^le bop^ tfaAt.spme ofih^jpa, at lei^t, ^iU ulli- 

* 

Deseription of a nmple, cheap, and accurate Method of 
experimenting on small Quantities of Gaies, Ii^ Mean»^ 
B$nt Tubes, JB^ Mr. William Ksm* 

« • ' « 

With aa Eoj^Oiviiig. 
tfam tiie Eo i n b u aq h Pai l<) s^o^^mc^h i q uj^ii 

Ji^E greatest .ob^^acles to experime^M^l Jr^9^f ch that 
,bl|iie bitjmjto pttBe^efi .t^entsel^^ to yo^qg c^mia^s, 
(and -Cfen to proficients in the science, are the expense of 
the: requisite apparatus, and the want of room to qont^ia 
ibeiQ. /Tbb l^^pecialiy.bi^a fA^ qfi9e,,wUh rapeqt |o 
apparatus for ei^pe^oii^nting. ^nes. rTbe^e ob^^cJ^s, 
it is hoped,; the fcjjlpsj^iqg, qpntriy^pce mW do .mjigh $o 
. fepiove. 

frpm ftwo to.fife Ijpea wide, so, as to be ^apiible of bold* 

jiqg from two to six drachms, is to be hermetically shut 
^at .90^ ei^^/jaad bended a little belpw ^ts.ipi^dle, so as 

..^oiyi^Jl^at shorter tl^an tbe oth^er, divjerging from ea/^h 
.ptber nearjy at a right angle. The yertiex .of ,fhte. tu|^e 
...ahqiild be.widfa^d .;Qii..4be. ^^aye .f^de^^/^^d ^His ^dflj^c 
more toward ,|be #bttt tban.tlie open bmupb^ as is jrie* 
.presented in Fig. 3 (Plate XVI.) The vertex A of 
iibe ponji^x..Hde of ^^^i^ucya^ujre; dp^s. not cofjefpofd 

with 
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' 9riih..B» that of the'cooeafe side, but U beneath the ahat 
brandi. ' 

The gas evolved from the mutual aciion of uvo bodies, 
of which at least one is a liquid, may be coUected in ibe 
fthttt branch in ,the following manher. IiCt the tobe be 
held in the hand by the open end, 90 that thif be the 
highest, and the shut end the lowest part of the tube; 
then the liquid ift to be poured in till it begins to ascend 
above the vertex* The 9hnt extremity is now to be eW 
yated as high as the open end, while the vertex is de- 
pressed, so as to be the lowest part of the tube. In this 
position the shut branch will remidn foU, the liquid witiua- . 
it being supported by the pressure of the atmoaphere<in 
the small portion of the fluid, that is above the vertex, 
in the open branch. If a solid body, of greater specific 
grayity than the liquid, be now introdnced ihto the open 
end of the tube, it will fall ddwn to the vertex, and any 
gas evolved from its surface will rise ihrDUgh the liquid, 
and be collected in the shut branch, while the liquid will 
ascend in that which Is open. Owing to the vertex of 
the convex side being beneath the shut branch, while 
that of the concave is nearer the open one, the whole, or 
almost the whole of the gas evolved^ fjcomr any bit of 
solid matter nesting on the most' depending part of the 
curvature, will ascend into the shut branch. In this 
manner the gas is collected unmixed with common air, 
and if the experiment requires the appficadon of heat, 
the bent tube may be placed in a sand-bath"; so that by 
means of such tubes, experiments may be fierformed Ofi 
small quantities of gases, not only more economically, 
. bnt| it is hoped, niore accurately than is cothmbnly dote 
on larger quantities^ with a more costly apparatus. 

A bent tube of the form described, may be also used 
for discovering the quantity of gas absorbed by a liqnid. 

For 

I 
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For exanple, ihe ^miiitj of oijgeo absorb^ front «l* 
moepheric air by a toltitioii of tbe proto-^olpbate of iron. 

The air being confined in the sealed branch, by the so- 
lution contained in ibe open one^ wilh be e^tposed to the 
pmsnre of tbe column of liquid ; and as tbe open end 
may be corked, the solution can absorb no other gas bi|t 
that contained in the tube. The quantity absorbed may 
be j(oowtt by tying, at the commeno^ment of the expert- 
i^ent| a waxed ihread around tbe tube, at the boundary 
of the air and liquid* 

Other gases may be absorbed by other liquids, in 
jieariy .the same manner | for instance, carbofiic acid by 
milk of lime ; only when any other gas than atmospheric 
air is introduced into the tube, the whole tube must be 
previously filled with water. Tbe water in the open 
. branch, with tbe exception of a small quantity sufficient 
to confine the gas, is then to be sucked out with a 
straw or small glass tube, aud the milk oi lime substituted 
for it. 

A bent tube of a small aize answers best for collecling 
gas ; and one of a larger size for the absorption of gases. 

If the experiment to be peiformed requires any con- 
siderable time, the curvature of the tube may be passed 
through a alit made in a. thin board, the slit being of such 
length, that the branches of the tube may rest upon the 
■board at the extremities of the slit. Experiments may 
be going on, at the saoKe time,^ in several tubes, placed 
in as many .sUts in the same board, which may be made 
to form part of a very convenient portaUc frame, for 
holding a number both of bent tubes for gases, and test 
tubes for precipitations. ' " 

Fig* 4 is the plan of a board which may he made of 
mahogany, eight inches square, and one-quarter of an 
inch thick. In it there are eight slits for bent tubes, and 

at 
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irt dflt&'^nd it is piefoed with eight holes for test tubes. 
This board /orm tbe top of the frame. Aoeiber boaiKi 
io{ illie mHaae ^htasiukam, ptiwliel to <fae former, form t^e 
Mdei mi illmuiimhQBifi^ mtc oatA^^ tbgetberrstfihe 
ccfttfen, by foar >tftnall wooden piiiars. Tbe vthoh £fame 
^IM- %Pelgh mote Jik^m ekv oa iMoces. It mt^ be 
qptifeM4:^li%<laU^'tMr eMi; aMl «iagr be Kited im «iie 
place to soother, loaded ^ilh all the to^es that it isin- 
tend^ io coAH^n, witbout 4i«iurbiog aoy of ihis pisiD* 
cesses going on ia these, > 

•Thte tiiltS'Mid' fatties «lMtfUI Ibe vtunbeied^ m»d miregister 
^kept of the proeeetfes goiog on in each of the tubes, by 
which they are occupied. ; 

it is lMf|!fed4bat'beiit tabes wiU beffotlndfiiseMito stn- 
'^^flKs^Et^nttlvenfftfes, io tratellers, ieiid to tbose ^rho/eeii- 
taot cft'i'ry krge^ brittle^ and expensive appafatus along 
»wilh them. 

ToiibMe'trbbliei^mt Ifae means - of pmehaaiiig 

pensive chemical apparatus, tbe bent tubes will recom- 
iinedd themselves by their cheapDesa ; dach of them su- 

<p«f«ediiig,'for'Widi^pe»iaMat8,m:retort9 ^eumaiic^ 
*ft6b$b, tliid«'Moelf«lr. 

In the laboratory of the chemist they will also be use- 
^ful, by enftbliug him to perform wperimeots, in tbe 
'imatt «|^ace 'ofeighf or asaeuaebes^jsiiiiaie, t «hicb ^ sioiild 
^iHre ^tb^#Wltfe* req«iMd 'eig^t .or 'iniae > retorts, aad^^aa 
many receivers. . > 

'An^additit^n' may be made-tO' these tubes, bj;wbieb tbe 
'^tadKytif ^e gis^ c^^MviM <ltt*at}y pericid of ^faetmipari- 
mient'tnay be examined, 'without disturbing the process 
^oing on« 
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miimg Mmeral Waitn mkk C^hmie Jki^, 
' Bjf Mr. Charles Gaueson^ ChemiUf Gk^jprn^ ' 

With »D En^raviag. 

From the Edinburgh Phii^osophical Jx)uitNAi.. 

The vessel A, Fig. 5 (Pktie }iyi.) cpmAiniQg ^hp^4 
fifteen gaUoosi is formed of caAt^iioo^ «Urd^t;itlv. pf ,W 
looh tbiok, Md lioed with thfeeti^Iead x>f ffxmi eight fen 
^OHnds per square foot, having an agitaloj B covered 
with lead^ working on the .piii^at below and ^hfpugh the 
^ttffifig-^boK By the.opfiiiiqg J>. ibe yoi^ j8 fi||^ 
jif» to 4he doited Uae with a mijitiure of whitfiiiiiig und 
-water. Tbe vessel £, containing two gallons^ is formed 
.of lead, six-eighths of an inch ihicl^, and is filled with 
fulpharic acid up to •the jdotted liiue. The aqid is kept 
.ffom. falling down into A by the lead^plug which is 

couicallj pointed; and fits into a corresponding conical 
(<^aiag in the iejad^pipe G. The plug moves straight 
tup wad down tbrot^h tthe stuffing-box Hj apd is ^pre- 
▼ented from taming round by the pin which moves 
in a slit in the bridle L, the screw-out M being rivetted 
loose into, the top of the bridle* By this means the coDi« 
cal ipoint of the ,plug is preserved from injury, as it is 
merely lifted out of the opening and again pushed into 
it. This is more complicated than a common forjoied 
.glass or. lead stop^cockf hut neither of them will answer 
wliere ahigli pressure is applied* The pipe Nj inserted 
iuto the top of the vessel and into the pipe S (which 
incloses the. piug)^ preserves .the equilibrium, of pressure, 
so. that the sulphuric acid rises no higher \n the, pipe S 
ftliaikln^]^ and. €ooseq«ently preserves, the bsassrwork of 

the 
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the stufEog-box. The iotermediate vessel coataining 
three gallons, is formed of thick lead, or ca8t-ir<m lined 
with kadi aod fitted with wfttct up to the dollied ^iiie ; it 
it employed for velamisg any of the talphuric acid, in 
case it should be carried over by too strong an effer- 
vesceoce. The vessel V, containiog sixteen gallons^ may 
be-fomcd either of copper lloned^ with an agitator of 
the same metal, or of cast«iron lined with six or eight 
pounds of lead, and an agitator of maple-wood, which 
gifOf DO taste to the water. It is filled to the dotted line 
with water, and a propordonal qaantity of carbonate 6^ 
soda, magnesia, or other substance to be impregnated. 
T is a pressure-gauge, contaioing mercury; in the hgure 
it is placed on the top of the vessel, but it is more con- 
venient to place it at a little distahee, forming a com^ 
munlcation by a pipe. The communicating pipes are 
lead, -and their several uses are distinctly evident in the 
figure, y^bea the vessels are filled, the mode of opera- 
tion is' extremely simple. On turning the nut M, the 
sulphuric acid is allowed to come into contact with the 
whitenijig ; carbonic acid is necessarily disengaged, and 
in quantity and rapidity proportional to the quantity of ^ 
sulphuric acid let down. 

If the vessels were sufficiently capacious, 10,000 gal* 
Ions of carbonic -acid could be instantaneously produced. 
But by the alternate tuitiing of the but M, the sulphuric 
acid is allowed to fall down in small portions, which re- 
gulates the disengagement of the gas, and prevents too 
great an effervescence. As the gas is still accumulating, 
having no way to escape, it passes over into the vessel V, 
and is there absorbed by the water. In this way a pres- 
sure from twenty to thirty atmospheres may be thrown 
into the vessels. It must therefore be obvious to evel^y 
man of science, that if the vessel A were connected by a 

pipe. 
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pipe, with the vaWes of nn engiae somewhat similar to a 
. 8Uam>eogipe, the vast pressure which can be so instan- 
taoeoiisly prpdaced woi^d raiiie and depress alternately 
the i^stDirW^ cyUnder ; thi^t bytttid^r/ too, #oliU only 
require to be one-twentieih the diaraeter of the steam- 
cylinder to have an equivalent power ; and the gas would 
he reduced to one atmosphere by its alternate escape at 
the opposite valves, no water Being required for conden- 
sation. But, unfortunately, the expense of sulphuric acid, 
ffiom i^.«qa«»tity f Quired (wiiea the ga» il aUowed 'to 
eMbpe)^ preseols an- ttostardioiintftUe ohMaoitim a ari^ 
eti^uite for the steam-engine. * ^ 

Since I discovered the power, from the prodaction 
,of jsarbodic acMy and- put it Into ^prkdtiee ionr yem 
ago^ an MeooBi of wh*A was aoiioed in mo#t of flue 
journals and newsp.'ipers of the day, I am happy to 
observe,, ^lat that distioguished ornament of out age. 
Sir HiAnphrey Davy, hat iitraad hfia atlentioft kXBiM, 
4iBd dSscovcfed that the gases^ at • high pressure, aae 
powerfully acted upon by slight increments of teo^ 
|>0rature, and the pressure astonishingly augmeateiL' > 
: Tbia cironmiiaooe affords as flatttring bopea diaa m 
.engine, oonstroatsed cNi lih^ principle* of the lUTeaewl 
Mr^ Stir>ing^8 air-engine, may yet be made to equctl, and 
in many cases to supersede, the steam'*eB!g|ilie^-by lei' 
diMSsng the expeoditareiof snl|>hnrioaGhl. 
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' t/pa9 the Jdvantagis and Disadvantage of curviiMear 

Iron Roofi to Hot^houmm * 

. Bif Thomas Aniii^ew ^iNiouT, ftg. JP, £. kc* . 

With an Engraving. ' 
From the Tbamsactioii s of the Lohdon 

HORTXCULTUSAL SoClBTY. 

T' 
HE Society having more than once expressed a wish 

to.xeceive from me an account of my opinion of the 

eompaimtive advaotages and dtiadfaotaget of the iroa 

curvilinear, and common hot-hoose rooli of sliding 
iights, in the culture of the pine apple, ag soon as ex- 
perleDoe shoald have enabled me to jn^ve it, I am now, 
'I believe, in pbssessiof of snffieient information to en^ 

able me to give an opinion with some degree of con- 
.fidence, having had the experience of three summers, in 
<which I have nearly sacrificed more than two hundred 
•jrery fine fmitiDg pine appfe plants, in my cnrvilineaf* 
loolcd hot-house. 1 have, however, uhimatcly succeeded 
to the full extent of my hopes and expectations, and I 
^vo k decided preference to the cnrvilinear rooK I 
Imnst, neveriheless, admit, that it Jias some defectt, 
which I shall endeavour to point out, and set in oppo- 
aition to its perfections. 

The corvilinear iron roof certainly transmits heat more 
rapidly than one of wood of the ordinary construction, 
but not to any considerable extent, 1 think, more rapidly 
* than a rool composed of wood and glasi would do, if the 
wood were employed in as small quantities as the iron is, 
and not nearly to as great an extent as a roof composed 
wholly of glass would do, if such could be constructed. 

My honse is fifty feet long, and ten feet wide, and it 
is heated by a single fire, of moderate size \ and I have 
• ' ' ' % found 

\ 
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found that single fire falty sufficient to k^ep pine apple 
plants ia a healthy growing state, in all seasoas of the 
year, itvitb«irt tbe md of bark or koi-btd^ $Mf< liiod^ 
avd wtdMiol tbe |Mroteetion of any kind of eovoring. 
A macli higher temperature than my machinery enables 
me to give, and varying from 75** to 90° in winter, and 
from 800 to 106^ ao miDOMri ifrouldi hoiwom, be^riglily - 
benoficiiil : and f feel quite confideitt, tliBi iik a'diy •toye^- ' 
of such temperature, pine apples might, under appro- • 
priate management, be aboodaoily rifyeoed, and in cob* ^ 
siderable perfecttoDi iir any part of tbe year. Iba^e ai*^' 
ways used tbit bouse' as a fraiting-house, and my plants, 
after being placed in it, have grown admirably, and have ^ 
sbowD fruit well ; but the fruit has* nc^r,- till the pretent- 
. yesTy except id one instaoce, wbeo tbe planls stood close 
to tbe door, swelled properly. Its taste and ilavour have, »^ 
nevertheless, been good, atid it constautly ripened in a 
siogolarly short time* 

Tb^ fruit wbleh appeared in September aod October, ' 
in the last autumn, became ripe in January ; and when* • 
ever one fruit became ripe^ its aroma appeared to. acce- 
lerate tbe maturity of all in its vidinity* 

•The qoe^n pine apples were generally very similar to 
those I have usually seen at the shops in London in the 
moiBhs of April and May ; and with imperfections arising," 
I . beHeve, from tbe same sourcci tbe want of efficients 
ventilation. ' 

In houses of ordmary coostructioo, with roofs of ' 
sUdingi- lights, air enters and escapes at all iimes witli 
mncb rapidity; and the consequent change of air ts'^ 
very nearly, if not wholly, sufficient to enable the pine 
apple to acquire maturity and perfection at all seasons; 
provided tbe floes operate with sufficient power to give . - 
tbe requisite temperature. But in my house, with a cur- 
vilinear* 
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vyinair I 'MaqqiMA the j^lrw of dtaon wMlgr' 
prenewbiig an j chaage of m wbtlevery wmA I essrmad 

tbi^ powiei loo exteoflively, after tbe friik was abowo, 
^MRlifiMlariy a&er « pMt of it had MUrly acquired 
BiilNtti^i* . is. liic laal apf 'mg I adopted oMdk 0f wiii^t 
lalymDy, from vvbicli I cxpeciied to derive ail the advQ»* 
tagcft of change ol air, wiihoui materially bweriog the 
t^«i|Htt»«iile,of. tbi^. bQHN^. And tfa^ ancccss #fiii faaiigsMilj 
exo«id«d ttra* expcotatiotoa I had eMbertaiiicd. - I 'thatl 
best be able to shew the advantages of this mode of ven- 
tiiaiiQQi^ by giviog ai alight sketch of the form of a s£C- 
tipo.qf mj iMimtf w wUeb 0» Fig. § (PW XV£.) marks 
ih^ position of cylindrical passages bf nsearly two tttchcB 
diameter thjiough the front wall. Through these, whicii 
« acft placed eighteen inches distant from each other^ along 
the whole, ito/iA wall of the booaei ihe aljr> whenever the 
weather ii. warni> iaan^red to enter freely^ and its en- 
trance is at other times more or less obstructed in pro- 
portion to itft ooldnesij: hot it ia never wholly exdodled, 
exofipt dQiing, the nighta Jn very severe weaahei. 

The passages through the front wall are placed at just 
anch a distance from the ground as will occasion , them 
toidiredtithe air^ which ei^ters either intacontaet w«th^ or 
to.pasa cloaely'Over^ the healed oovera of the flue. Iti gd»t 
sequently becomes heated, and is impelled amongst the 
pine^pie plants, which stand in rows behind each other, 
each row of plants being so far elevated above thai bcK 
fore, as to place every plant at nearly an equal distance 
from the. glass roof. A thermometer was placed at H» 
beiiigieqiiiAU|F distant £ram.ea€h end of tbe houae^ and I 
bad>thesatitfaetloni to'obeervey^ that the leosperalnre of 
that part of the house in which ihc thermometer stood 
was raised betvf een. two and three degfee^, when tbe ex- 
teiroal air waa at 40^« This effect was, 1 concladey..pro- 

duced 
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d^ced bj the liieated air being iropeUed into tbe body of 
the booiic amongst the ^latna^ .ioittad of Mug pernsMd . 
t<y rke, ad it had previoaahji iaaOf -nni to eomm iotiairtly ^ 
iiuo contact with the roof: and by suspending iight - • 
bodiet aoKHigal the plants^ I aseertaioedi t^nt tb« flr^ - . 
viodsfy ^6aed air uraB tboaeoaslaotl^ b«pti m- 0 atale' 
of rapid motion. The air is strflered to escape throvgh ^ 
passages of four inches, wide^. and two itiches aod a. half ^ 
higfay* at»'£» which passages ate plaotd afiftie saneieqval. 
distances at th«se in the Tfoo^ wall, ' amd Ihe tboae'm < 

opened or closed as circuiijslauces requirt-. The tiouble . 
oi opeoiog or dosing such, passages, after substances ot 
pMfier f9t*t aee prepared eod suspeolied ior' the puv* 
pose^ is very smalJi. much' less, .1 thihlr, tban^ thai :of 
moving the lights of any house of ordinary construction; . 
aadthe eiFcct of the land of veatiiation obtained upon 
the gforwfcfa qB my planta and liniit^ is every thkig'.I wish > 
. ittblbe* 

I have stated that my whole house is heated by a single 
fine; this enters at the west-end of it^ and thence passes > 
dwxg the whole< Iroot^ within sittfteen: inofaesr ef the . w«iL. 
It then retnme twenty^feet towards the ^middle of ■ the • 
Iieuse anxi back agajn, the stnok'e escaping at the end 
opposite to that at which it enters. The floe 'li oonee- 
* qaentiy single at. the end of ihe heuie^. wtileh adjoins the 
fire-place, and triple in the: last twenty feet of the oppo- 
site end ;, by which means, a nearly equal temperature is 
every where given. 

It has been objected, that. the #ater- which drops froos ' 
bars of iron is extremely noxious to pine-apple plants, 

r 

but I have not found this to be in any degree the case; 
for having placed, a plant in su^h a- situatioii' that the 
water from; a cast-iron rafter dropped upon it to 'flnmimbry 

and removing it only as soon as the mould became sufR- 

' ^ ciently 

% 
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cieotlj moiit, V oonld not discover that the plant badf 
dlirtiig*no«lb, suttaiiied ibe slighicai iojiiijr. Another 

^objectioQ Biaiie to iron roofs is, that iht ntfetal is' verj 
subject to rust. This is perfectly true, provided tbey be 
sot kept well pamted; but il Qpe-tbird of the torn req^i- 
sHeto keep u teooden roof properly painted be expended 
upon the iron roof, no injury will ever be sustained from, 
the iiabilUy o£ that to^ffer iipoi rust. I must, however^ 
take this opportooitj of obtenriog, that the ban'o( all 
the irott roofa I have yet Men have been exceedingly ill' 
formed. The metal, instead of being rolled thin with 
grooves, and made to descend into the bouse tar below 
the iev«l of the glass, shoold be eompsessed into the 
least conpaia conttstent with snfficient strength ; audita 
lower surface, instead of being brought to a thin edge, 
should be hemicjFliodrioai in form* None of the ^dgea 
or anglea which are now presented, and which are nsost 
subject to rust, woold then exist ; less shade would be 
thrown upon tiie plants in the moruings and evenings; 
and the condensed steam would be less snbject to drop 
fcoai the ban upon the pUmts ; though this, in a honse 
constructed as mine h, can never do any injury. 

I have remarked in a former communication, that i. 
sotpeded pine>«pple plants might snfier nnder the infior 
enee of a bright svn doring the whole length of ati 
English summer's day, in a hot-house with a curvilinear 
r^f such as mine, if the glass were of good quality* X 
am not prepared positively to sajr wheijier such appce* 
hensions are well or ill founded, but I have thdug^t it 
best to be provided with a net, such as those usually em« 
plojed to protect froit-trees, of proper form to cover my 
house, if necessary; and i am satisfied that I could have 
used it with advaniage, if I had possessed it in some 
very hot days in the beginning of June, 

The 
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of curvilinear Iron Roq/s to Ilot'houm. 

The ends of my house are of briek^work; bat I think 
the end opposite the door ought to contain a window of 
aboQLtwo feet square, to pernit a free passage of air 
tbroogby iqpoii the door beiog opened in irery hot malber ; 
my own house 19, however, without one. • • 

Id conciusiooi I wish to observe, that a corvilinear iron 
roof may be erected at nmeh less expense than one o£ 
wood; two shilliDgs and sixpence ar foot being; tconi^ 
ceive, a fully remunerating price to the builder of such 
a honse as mine, the glass beiog white, and of the 
qoaKty called tof mondi^ Oieen ghun might be afforded 
■on much kiwer terms, bnt I do not reeoinraend k, bein^ 
confident that ih onr climate pine-apple plants suffer a 
hntidred days by want of light, for one in Irhich, with 
proper care, they snstain inj ury by ezceis of iiE; 

R£FEB£NC£8 TO THB EnOBAYINO*' 

A A, level of the external soil. BB, IotcI of the internal 

soih C, Jevcl of the front walk, which is sixteen inches 
wide. D, passages to .admit the external air eighteen 
inches distant from each other, along the whole front 
wall. E, passages to permit the escape of heated afr. 
F, recesses six feet distant from each other, to receive 
in part, pots holding vines and fig>trees, or Tropical fruit- 
trees. G, a pot let half way into the Teoees." H, the 
situation of the thermometer. 

N« B. The advantages gained by the recesses are, that 

the steals of the plauU intended to be trained against the 
wall are brought at once close to it, and the back -walk 
in the house is less obstructed by the potsT 
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On dijjerent Alloys of Potassium, and on the Jtiflammation 
' of Gunpowder under Water. By M. Sekdllas. 

GUNPOWPER 

of aQ explodiog mixture of charcoal with an biloy of aat^ 
JK'WJl* ^HM^ J?P|^^^^^^> which takes fire 9A \he first coa- 
^(of^wal4iri^,|iBd;iifilliat^mlj|( «0fl^ to ih# 

paw4erv This if^ix^tute i« tlum prepared : mix by careful 

jubbiqg 100 grammes of jtariai -emetic with 3 grammes 
.of lamitWA^Jf f^}fTPfPfPi^A charcoalr S^cct .^ucibaep 

jihfce cjpar^rs filled^ make the vpp^f edge tmootb^ 9iad 
rub the \^|iole jlnslde with charcoal powder, that the 
charred mixtare^ whea prepared, maoy ooi adhere to iu 
ilden. Put some of the materials Into the crucible, cover 
it with Charcoal powder, lute on the cover and dote 
^very openkjg. Heat it for three hofirs in ft good rever- 
hmtpi^y fucoac^ then set it by fpr sij^ liQors u> oooL 
This time U vequij^ed to allow, the air,, which always pcne^ 

tjates more or less into ihe crucible, lo burn the ex^ 
te(nal layQr o,f the fulminating mass, for if it is withdrawu 
tQA^90^t i(f4^V*.ti»kcs fire si^tftteously. . Tbea witb- 
qnv iosk of tim^ eqcloie tjh^ calcined oiass, without hraak«' 
ing it up, in a widt; mouthed vessel, where it gradually 
splits into fragments of diffe^eot^ia^r ,apd jo ,this« state 
will preserve its properties for years. 

When the calcination has been well performed, the 
product is extremely fulminating, so as to detonate 
with a report like fire-arms by the first contact of 
water, and withcut requiring any compression. Instead 
of tartar^emetic and lamp-black, ihe iollowing mixture 
may be used ; carbonize creain of tartar by roasting^ 

it 



U in aa open mtoibk liU it has lofti abatHbitf iUhireigbti 
toire 75 fMurto of tlii§ ohamd lartar^ lOO'pl^U of legolM 

' of aQlitnoDj, aod 12 of lamp-blacky and mix the wholA 
by coaataai f abbiog» Thmi calaioe il ia iba j6f aoibfo ia ^ 
the way above described. 

. With this fulmioating substance it is easy to fire guo* 
powder under water. The ezperiaeat was made ia ibe 
foUowltig masMr s balfas ounce of gan^ow dar waa ftot 
ioto a strong glass t|iba dosed at one ebd, of wUoh tlisi 
powder filled about one quarter. A piece of the fulmi- 
nating alloy of the siae of a pea was laid upon the>pow- 
dar. Tbe tttbo was imasodiasaly dosed intii »cotk vUob 
bad been proinovdy perforated witknsmiAboley stopped 
for tbe present with a iittie fat lute ^oft enougb to be 
leadily piesded with a sbitp .pin when rOqmrodi Tbe 
tubetbas prepared .was then sntik iii a laf go ves^l oi 
water two or three feet deep, and was confined by weights 
to the bottom. Then the }ute stopping the perforation 
of tbe eork was pierced with ai sled wise fixed to the end 
of m long sticky and the nomcot that the water entered 
the tube the powder exploded, breaking the tube and 
throwing out a four ponad weight which bad fixed ili 
down^ 

Tbe aatbor then proceeds to describe severd^ triplw 

alloys of potaiisiutn and sodium with antimony and other 

foetals. . ■ . ■ • 

* . THfU Mmf qfpoituAm, tapper, €miamHmmi^^lb\9 k 
prepared by asehiog together equal parts of barboiffs^ ' 
tartar (already described), regulus of antimony, and cop* 
per filings* First, I'uh together the carbooked tartar and 
antimony ; pat it into a oraeibie, aoTer it with the eop^ 
per filings previously mixed With a sixth parf of antiisoDy 
to promote its fusion, lute on the cover^ and heat the 
whole for two boars la a fmrnace tbat draws wsfli. Tbis 
Voir.XLlY,— Sbcond Sbbibs. Ccc alloy. 
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alky* like i)iat of amiii^y Md caliper alone, btti a violet / 
tiot*. It wiH diiride into utty 'thm liriDmiit p\Bie§ which* 

flatlen a little under the hammer. It, is volatile in the 
yfire. Pieces of ii ibrowa upoo mercury covered wiib a 
little water tarn round rapidly. 

• JUoy ofpdiauiwn, siher, mid miltmofijf.~Thi» ie pre* 
pared like the preceding alloy: it is more volatile ; it* 
colour is a steel, grey, aod it has much lustre. It is very 
brittle, aiid containt much pc^tasaimii*' 

• » '^Uoy 6/ potassium, iron, and antimony. Pot at the bot-^ 
torn of a crucible some iron turnings broken to small 
£ragmeiifef, cover it with equal part, of carboniaed tartar 
dad amimony previtfntly mizedi melt, with « very strong 
heat; and yon will have a triple alloy containing much 
potassium ai^d very brittle. A triple alloy with ^bi^mutii ^ 
ioay be prepared. id a umHar manner. i ' : * < 

' Jilki/ of poiottkm and Inmniki^Rvh togeiller 60 

grammes of cArbonized tartar, 120 of bismuth, and One 
of nitre, indose the mixture in a crucible covered with 
kmp^blacjr, close it carefoUy, and beat^it for two blown* ' 

This dioy . is very rich in potassium^ Hieemallesli 
fragment gives sparkles when cut with shears. As soon 
as it is broken it ilielts and buros, leaving a re^idoe of a 
greenish oxyd* *' / • 

If the above alloy tt made with 10 or 12 grammes of 
lamp-black or charcoal instead of the nitre, a pyrophorus 
n obtainjcd which takes fire by the ceauet of water, and 
bdnits ^th small explosions. It miiy be med for kindling 
gunpowder under water. ' 

Analloy of potasdum and tin is made in the same man* 
ner atf the preceding,' with 100 parts of ozyd of tin, fSO 
of carboniaed tartar and 10 of lamp-bleck. A double dote 
of lamp-black gives a pyrophorus. ' ' 

An alloy of potassium and had is produced by 100 ^ 

^ ^; grammes 
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grammes of protosyd of j^ad, and 60 of carUonized tarti^r* 

and aii addition of 5 to 6 grammes of lamp-black gives a 
.p^rophorus. M. Seruiias lemarkii in* the prepaiaupq gf 
tbe9« difierent alloja^ that the stratouk of charcoal pvt 
over, them to. protect |beD(i from Uie action of the air, 
though in no way mixed with them, acquires the pro- 
.pf^ty of spontaD^ous.ioflaaiaiatioQ in th^ air.. This he 
cab only auribute to the presence of potaBsipm vplatUijfed 
during the fosiooy and retained by the charcoal. To 
.pursue further the subject of the separation of potassium 
,from its aijoys by heat^ the following experiment vvaA 
juade: a goufbarrel was cot near^ in baives, the longer 
end, which was closed by the breech at one extriemity, 
w^s filled with a mixture of 50 grammeb of carbonized 
4artar» 70 of lithargCj and 9, of lamp-black* The barrel 
WAS carved slightly at the open extremity, to which was 
attached ]the recipient of Qay-Lussac andTheQard for the 
prepfiralion of potassium. The bcvrel was then thrust 
perpei^dicularly into a faroace vp .to its juQctign wltii 
$h^ reclpienti and gradually heated nearly to.the melting* 
poini oi llic iron by a powcriul bellows. The first prG^- 
jducts that were given out, were, as usual, wa^^r, ^'"py*' 
renmatic oil| and yellow vapour, all of which v^re allowed 

' %o escape with every appeai^ance of moisture, before the 
second part of the recipient was luted on. The Letu 
lube of glass, by which the ia,tter . is usufdly elongated, 
was dipped under a cup\offwater« After the fife he4t 
been kept up for two hours, there was so rapid an evolu*> 
tion of gas, as to. carry out with u a great quantity of 
the distilled maiterj and portions of potassium oame up. 

* from time to time, and burned on the snriace of the 
water in the cup. The heat was continued for two hours 
longer with great intensity, and was then discontinued, 

^ though 



300 On i^fmM Mlloys rfPoiankmf Ke. 

ihoagk tbe erokiioB of gas was still vtrj vigofom, for 
fear of die barrel (which was not defended by late) giving 

way. The apparatus was examined as soon as it was cold. 
Tbe recipient contained ooihiag biUafew fragmeouof the 
matter projected by tfae tomat of gaa. J ust at the opper 
extremity of the barrel was deposited an alloy of potaa- 
aium and lead, which when thrown on mercary covered 
ifHh a littk water, burned as. strongly as pare poiasskm. 
'The barrel was sawn asunder at ab<^nt three inches fsoaa 
the end, and shewed in this point and near it a consider- 
able quantity (7 or 8 grammes) of potassium, nearly pore, 
that bad condensed jo that spot and lay m pkles^ above 
'the alloy. When removed, it was melted in rettified 
petroleum to purify it, but a violent action took place> a 
large part of the potassium was destroyed, and only a few 
'beantifal silver-white globules were preserved. Hits ve- 
suIC nay perhaps lead to a method of obtaining a con- 
siderable quantity of potassium, through the medium of 
«illoys with the more fusible of the fixed metals. The 
latter, as M* Vauquelin has observed, facilitate eirtremely 
the reduction of potash by charcoal, uniting in the pro- 
wls with as much ^ a fifth part of the alkaline metal, 
or«vea moie. ' - , 

In certain situations the alloy of bismuth and potas* 
srum offers an excellent test of the complete desiccation 
of gas. AU that is required is, to pass up a small frag» 
meat af the alloy to the gas confined over mercury, when 
the kasl moislufe wiD make it tarn round. 

a 

* • f 
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Amhfns of the Ashes of Vesuvius, fallen Oct, 22, idS2, 
on the Terrace of the OmsuhUe Hotd at NapUe. 

Bl/ M.YAVQiiELlN. , - 

From the Av^Ahw 9t Chim ib mt us PHTSiaw* 

These ashes are in very fine dost, probably haviiig 

exisied within the volcano in fomi of vapour^ mingled 
with the vapour of water or air, but with some larger* 
pajrticle^ interspersed* Their colour is grey, like wood- 
ashes, whence, doubtless, they have derived their naine*^ 
They have no sensible taste. 

Some of the ashes, shaken with distilled water ocoa* 
aionally for a week, gave to this fluid, afi^er coooentratioD 
by boiling down, very decided alkallQe properties. Eva- 
poration to dryness left some sulphate of lime and mu- 
riate of ammonia. 

Before the blow-pipe these ashes melt, but not easily, 
into a very shining black glass, much resembling obsi- 
dian, or the glass of volcanoes. 

The ashes, heated witiiout addition, in a retort, give 
va white sublimate of mnriated ammonia. 

Mixed with a quarter of its weight of dry clilorate of 
potash, and heated in a small retort^ whose beak was dipped 
under meraury, thirty grammes of the ash gave twenty 
cubie centimetres of carbonic acid. 

The ash was digested with dilute nitric actd; it swelled, 
and became gelatinous. After many daj^s of digestion, « 
the acid was diluted, poured off clear, and evaporated 
by itself in a porcelain cup. It gave a yellowish-white 
ill-crystallised salt, slightly deliquescent, and of an 
astringent taste. 

Supposing that this salt contained nitrate and sulphate 
• of lime, and other non-deliquescent salts, I added strong 
' alcohol, which dissolved one portion, and left another 

untouched* 
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UDto'tiched. In the latter f found oitmte t>f potash and 

sulphate of time; in ihe lormer, the alcohol, which was 
•omewhat walery^ had retained, as I conjectured^ a por- 
iioD of .the nitrate of pota«b, I therefore first precipi- 
tated the alufloine and iron by anmoniai then evaporated 
the liquid, and, when dry, calcined it strongly, to decoo^- 
pose the nitrate and oxalate of amoatooia. An alkaline 
lesidne remained^ which, on satoration with nitric acid, 
gave nitrate of potash. It is, therefore, evident, that the 
ashes of Vesuvius contain a sensible quantity of potash. 
This alkali is evidently combined in the ash with, silex 
and alnmine, otherwise it woold have been dissolved by 
mere digestion with water. Besides, tJiis cocnbiaaaon 
is also proved by the geiatinousr state produped on di* 
jg;estton with nitric acid. 

I proceeded by the nsnal and well-known methods, 
which it is needless here to enumerate, to separate the 
silex, alumine, and oxyd of iron, which are the three 
most abundant ingredients of the ash. The former com- 
poses about 55 per cent, the alnmine 1 5, and the oxyd of 
iron 16 i but I did not think it worth while to ascertain 
xhe proportions with more exactness, as probably, they 
vary considerably at different periods of eruption. 

I also found some slight traces of copper and manga- 
nese, but neither gold, oqr copper, nor antimony. 

£16^ of Patents for Inventionf,''Ssc» ' 
(Continued from Page dflO«) 

Charles Demeny, of Paris, France, but now re- 
siding in I'eDcburcb-street, London, Merchant; for an 
apparatus, containing within itself the means of pro- 
ducing gas from oil and other oleaginous substances, of 

' ^ burning 
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boirning such gas for the purpose of affordidg lights mi4 

of re-placing the gns consumed. Communicaled 'to him 
by a certain foreigoer restdiog abroad. Dated March 212^ 

' 'NAttBii:^oODtBt^ kt« of New York; Ametfica^ but 

now at 13, Leigh-street, Burton-cfescent, Middlesex, En* 
giaeer \ for a certaio machiae». or piece of machiaery^ for 
bfenkibg, geBlcbAg, aod. preparing flax and hemp* fo/ 
use, upon an Improved method, and threshing 6ot the 
teed thereof, and which is applicable to the ihreshiiig of 
any other kind of grain, and also for &heliiog clover and 
other stedl. Sated March d5j lSi4. ' 
« Edward JovDAif, of Norwich, Engineer ; for an im-^ 
provement or improvements in the form or construction 
of water-closets, or of the applirat^s ooaaacted therewith. 
Dated.March d7» 1894* : . > . 

Joseph Sprncer, of Belper, Derbyshire, Natl-mann* 
facturer ; for certaio improvements in the construction of 
ftimaces 'or forges, for the prepan^tion of iron or steel, ^ 
and for the process of manufactnring of nails and other 
articles iVom the said materials. Dated April 7, 1824. 

Jonathan Schofielo, of Rastrick, Halifax, York* 
shire, Manufacturer^ for certain imprbvemeots in the 
manufacture of doth or fabnek, which he deaomioatet 
British Cashmere, Dated April 7, IS 24. ' 
. Thomas Rtalls, of Sbefiieid, Yorkshire, Ware- 
houseman ; for an apparatus for shaving, which he deno* 
minatea the useful and elegant factlitaton Dated 
April 8, 1824. 

. Samitbi. HALL,oiBasford, NoUioghanMhire, Cotton- 
manufacturer; for an improved steam-engine. Dated 

April 8, 1824. 

' James Tvlloch, of Savage-gardens, London, Gen- 
tleman ; for an improvement or improvements in the ma- 
chinery 
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HfiKKY Potter Bueti of Devizes, VVilubire^ iron* 

mtiMh Mcb .«8 mre «fod for beHi and olhfr prurpotcti 

Dated April 14, 18«4. 

WitLi AM Bx> of Joy Collage, Ivory-rplAce^ BrigiHoD, 
SilM«Xj« Sk«lioo«r aod Bookadfer^ for » inetfaod or 
papatoi for th« preiervatioD oc protection of books and 
covers. Dated April 14, i824. 

John Gunbt, of .New ^nuioad, Sarney^, &rord and 
GttiiHDaiinfaelarer $ for an improrfeoMHH in the piomt of 
maoufocturing of cases for knives, s^issafs, and other 
ariiolei. DMed.i3iprii 14, 1824. ' . ^ 

David Gobbon, of BastngbaU^ttrcel^ Londoo^ Biq.; 
for eortaki Iqaplroveinettfto to ^he mostcndioft of portable 

gas lamps. Dated April 14y*T8fi4; 

John Burk^ of Mancbestier^ Lancashire, Dealer id 
CotfcoiHwkll Mud Mid general Gonnnissioa Agent 
foi^maiia/i^CtlMred goods ; fo#a new apparatos for dressing 
variODs. kinds of cotton, flaxen^ i^oolien, or tilk maou* 
foetur^a* Dated 4.piii. I4| 1824..^ 

TBOKAt GBmsM^ of vHenfjHitreety PentonviSe^ 
MIddtesear, Qentlemao; for improvements in the ma- 
chinery and process of making metallic roiiers^ P*pes» 
cjf)iadc^,Mi<iiceir^ojMberarticlM. Dated J^rilUR^ieM* 
. DaJNIU T6!tilM, of Liverpool,; LaDcashW/ Sbip 
owner; for an apparatus, by means of which an improved 
method qf reeiiog sails i& ejected.. Di^^ed ikpriLl^,ias&4» 
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